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MASS SPECTROMETERS 
The largest range in the world! 


MS4 


APPLICATION 
Chemica! /isotopic analysis of gas volatile 
juid samples up to mass 450 


Chemical analysis of gas/liquid/solid 
samples of high molecular weight 


Isotopic analysis of solids using surface 
tomzation 


isotopic analysis of solids/gases 


Chemical/isotopic analysis of gases 
volatile liquids 


Respir ator ry 248 analysis and applications 
yOus analysis and display 
ponents simultaneously 


soto c analysis of solids using 
surface ionizatior 


Chemica lysis down 0.001 p.p.m 
using spark source techniques 


Chemica! analysis and structural identifi 
cation of compounds up to mass 2,000 


Simple spectrometer for vacuum monitor- 
ing and gas analysis up to mass 100 


Leak detection using helium, argon or 
coal gas as probe medium 


Full details of all these types of equipment available 
AEI Instrumentation Division, 
Scientific Apparatus Department, 
Trafford Park, Manchester, 17. 


instrumentation Division, 
Associated Electrical industries Limited 
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Designed for silent, minimum-maintenance opera- 
tion with every type of vacuum system. 


Fully gas-ballasted to eliminate vapour condensa- 
tion in pump. 


A complete range of models for laboratory or 
industrial installations. Special two-pump combina- 
tions available. 


Consult 


Prolonged ‘running-in” and rigid inspection during 


This ——_ d manufacture ensures that every “SPEEDIVAC” 
IS recor /™ leaves the factory in perfect condition. 


EDWARDS HIGH VACUUM LTD | ENGLAND 
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VERNIER 
READING 
MANOMETER 


A New, smaller, more portable model 


This robust instrument operates similarly to the Casella 
micrometer reading manometer, but is more portable owing to a 
reduction in range, 

The Vernier reads to 0.001 inch over the whole range of 8 in 
Maximum pressure is 100 p.s.i. above atmospheric pressure 

Its principle of operation is that a steel measuring point to 
which the water level is brought is fixed point upwards under- 
neath the surface. An eyepiece views this point at 45° below the 
water. The internal reflection of the image of the point together Zero point endits 
with the point itself appears as illustrated on the right. The reflected image as 
point always being under water obviates surface tension at the ~~ me 
moment of contact. 

Used in industry, research and education for use with 
pitot-static tubes, etc., or for measuring all kinds of small 
pressure differences. 

Cc. F. CASELLA & CO. LTD., 
Dept. N, Regent House, Fitzroy Square, London, W.1. Euston 3944/5/6/7 


Members of the Scientific Instrument Manufacturers’ Association of Great Britain and the 
British Sctentific Instrument Research Association 


INFRA RED 
TRAINING COURSES 


INTENSIVE COURSES IN ANALYTICAL TECHNIQUES ARE BEING ARRANGED. 
IF YOU ARE INTERESTED WE SHALL BE PLEASED TO HEAR FROM YOU. 


THE SCOPE OF THE COURSES IS ROUGHLY OUTLINED BELOW 
Introductory talk : Operation of spectrometer, including wavelength and intensity 
calibration, also routine checks: Sampling techniques: Various types of cell : 
Suggested reading matter: KBr disc preparation : Nujol mull preparation : Use 
of internal standard : Filling, emptying and cleaning gas and liquid cells : Solution 
Work, limitations and uses: Variable-path cells: Practical examples: Gas Analysis— 
routine methods and uses of high resolution : Use of variable slit programming : 
Analytical problems : Etc. : Etc. 


GRUBB PARSONS 


GRUBB PARSONS : WALKERGATE : NEWCASTLE UPON TYNE 6 
(Subsidiary of C. A, Parsons & Company Limited) 


Send for leaflet 
888/N. 
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_ BAKELITE MOUNT 
> MOULDING PRESS 


|] MODEL M.M. 100 


The ideal machine to produce mounted specimens for 
polishing. 


Precision controlled heating. 


Lower mould fitted on runners to slide clear of heated 
housing after curing, allowing mount to be ejected without 
cooling the whole unit. 


This arrangement allows quick production of mounts 


Cuts out time delays of re-heating mould. Economises 
on running costs. 


Water cooling system is fitted for use only when conditions 
arise which make its use essential. 


Illustration shows lower mould at ejecting station. 


Moulds made to customers’ specifications. 


For full information write or telephone 


CUTROCK ENGINEERING CO., LTD., 35, BALLARDS LANE, LONDON, N.3 


TELEPHONE: FINCHLEY 59789 


PLENTY PUMPS for METERING & BLENDING 


Cast Iron, Cast Steel and Stainless Steel Plenty pumps are used for blending 
pump, with steam jackets if required. bitumen and cutback, butterscotch, fuel 


Capacities 0-30 up to 0-200,000 g.p.h. oils, marmalade ingredients, and paints. 


EAGLE IRON WORKS NEWBURY, BERKS, ENGLAND 
Telegrams: PLENTY, NEWBURY, TELEX LENT Telephone: NEWBURY 2363 


Telex: 84110 (5 lines) 


& SON Ltd. 
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Reduced Cytochrome C 
in aqueous buffer 
Scanned in 30 seconds 

— 480 td 580 mx 


Model 137 UV 
Spectrophotometer 


ratory and for co! 


It is fast and simple in use, and it 


are of the hig] 


We should like to send you full details of this new instrument. 


Perkin-Elmer 


ANALYTICAL INSTRUMENTS 


ld 2020 
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Perkin-Elmer Model 137 UV 8) roph meter provide 
has fully automatic top-speed analysis at remarkably low cost1 y 
the ultraviolet and visible. Advanced operatin ires, 1 
cludin itomati iin control, direct absorbance recording 
and a read-out accessory, make the Model UV a powerful 
trol 
and valuable instrument for the widest range of applhcations, 
poth in the lab tinuous production contr 4 
Wavelength range: 190my to T50my + 
Repeatability: O.005 absorbance units 
fab ntion of solvent is 99° 
| ption of iventi 
Read-Out Access« For nstant 
wavelength read-out on auxiliary 
Pop Spee d: 2 minutes or 8 m .. 
for full ultraviolet or 
Stray Light: Less tha 
Size: 32” x 18" x 18" high Beaconsfield, Bucks, England - Telephone Beaconsfic 
¥ 
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made in 
on the 2 
SAMPSON POLISHING MACHINE 
Here is a compact, bench-type machine whose spindle 
speed may be varied from 100 to 1,000 r.p.m. at a touch 
t the dial. Even a moderately skilled person can make 7 
good polished ore sections quickly, taking one minute on - 
each of 5 laps and a minute between stages for examina- E 
tion. Laps are changed almost instantly since they are 
ist laid on the spindle table and not fastened down 
Furnished with two 11” bare laps for fine grinding and : 
three 8” covered laps for polishing with diamond By. 
abrasive 


Ask for a _ copy of 
“Making Polished Ore 
Sections for Microscopic 
Study ™ by Prof. Edward 
Chalcolite veining and replacing Sampson, Princeton 
«47 University. 


pyrite, Butte, Montana 


S. G. FRANTZ CO., LTD. 


Made by the E N G I N E E R S§S 


maker of the 

ISODYNAMKK 106 Kline Ave. at Brunswick Pike P.O. Box 1138 Trenton, NJ... USA 
Magnetic 
Separator. 


Cable Address: MAGSEP, Trentonnewiersey. 


Cygnet Joinery does important jobs 


“ Like many other leading 


industries, schools and colleges, 


the Laporte Titanium Limited, 


Stallingborough has chosen 


Cygnet Joinery for its 


laboratories. Cygnet laboratory 


furniture is designed by experts 


who know what exacting 


demands research makes and 


how they can best be met. It is F 
superbly made and finished and ; 
comes in a large range of = 
standard units or as specified. | 
Our technicians are available 
for advice on laboratory i 
design and layout 


Send now for full details. 


CYGNET JOINERY LTD * HIGHER SWAN LANE * BOLTON 


TELEPHONE: BOLTON 62121 (10 LINES) 
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The NEW and IMPROVED 


MERVYN-HARWELL 
SQUARE WAVE 
POLAROGRAPH 


This is the instrument which, applying 
the famous Harwell team’s principles, 
continues exclusively to supply the 
U.K.A.E.A.’'s highest demands for the 
fastest, ultra-sensitive analysis, in its 
Research, Weapons and Production 
Divisions. 


SENSITIVITY 
Sampling rate exceeds Determines traces at 
80 full analyses per day, levels of 0.001°, in 
even when deoxygena- sample weights of 20 mg. 
tion might be necessary. and down to 10-9 molar. 
for for 
industry Research 


Write for further information mention:n 


MERVYN INSTRUMENTS. 


WOKING - SURREY - ENGLAND - WOKING 5200 
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A substantial and well-deserved REWARD has accrued to the above 
Company Director for his heroic, dogged, rugged — nay, sensible — 
decision to obtain from ASSOCIATED LEAD 21! his 
firms supplies of LEAD, TIN, ANTIMONY and their alloys ; 99.999°, PURE 
LEAD, TIN & ANTIMONY ; SOLDERS ; INCLUDING SOLID AND CORED SOLDER 
WIRE; ANTIFRICTION MATERIALS; ANTIMONIAL LEAD; CABLE ALLOYS; 
LEAD SHEET & PIPE; DENSE LEAD SHIELDING FOR NUCLEAR WORK. 
He now moves in an aura of profit and prestige. 


Th announcement is issued for and on behalf 
ASSOCIATED LEAD MANUFACTURERS LIMITED aS? 


CLEMENTS HOUSE, 14 GRESHAM STREET, LONDON, E.C.2. CRESCENT HOUSE, NEWCASTLE. LEAD WORKS LANE, CHESTER 


Export enquir to: A sted Lead Manufacturers Export Co. Ltd.. Clements House, 14 Gresham Street, London, E.C.2 
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The highest levels of accuracy and reliability 


are essential to the quality control service of the 


pharmaceutical industry. The Unicam SP.100 


Infrared Spectrophotometer provides more 


information in less time and with less effort-—to 


performance levels previously associated only 


with research equipment built to specialist 


specification. 


Detailed attention to operating systems anda 


comprehensive monitoring routine allow even 


the unskilled operator to achieve the 


outstanding performance offered by the SP.100. 


For information on how the SP.100 can help in 


your laboratory please write to: Unicam 


Instruments Limited, Cambridge, England. 


SP.100 Infrared Spectrophotometer 


Photograph by permission 
of The Geigy Company Ltd. 


UNICAM INSTRUMENTS LTD CAMBRIDGE 
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microbiological reagents and media 


ONLY COMPLETE LINE 


THI 


DETECTION of THE SALMONELLA-SHIGELLA croup 


Bacto-SS Agar 


Bacto-Tetrathionate Broth Base 


Bacto-Selenite Broth 

a , ment media for isolation of intestinal pathogens. ‘These are 
7 rials tor members of the S 


Bacto-Bismuth Sulphite Agar 
f f Salm Please send for the latest technical information. 


complete 
Bacto-MacConkey Agar lavworatory 
service 


? SS Ag Bacto-B Sulphite Agar. This me 


i luxus growth of en the most fastidious 


= BAIRD & TATLOCK LONDON LIMITED, CHADWELL HEATH, ESSEX, ENGLAND, 


che Branches in London, Manchester and Glasgot 
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Ultra-Violet « Infra-Red Sampling Instruments 


ULTRA-VIOLET ABSORPTION CELLS INFRA-RED ABSORPTION CELLS 


VARIABLE path-length cells for liquids VARIABLE path-length cells for liquids 


FIXED path-length demountable and 
sealed cells for liquids 


KBR EVACUABLE DIE MICROCELLS for liquids 


naking 13, 1S and 16 mm. Discs GAS cells in pyrex and metal 


FIXED path-length cel's for liquids 


HYDRAULIC 30-TON PRESS HIGH-SPEED VIBRATION MILL 
especially designed for KBr Disc indispensable for KBr 

Disc Technique 

available for 230 volt 50-cycle 
and 110-volt 60-cvcle mains 


echnique 


Rotating Electrode (Solution 
Excitation) Spark Unit 


ROCK-SALT POLISHING KIT 


RIIC Sampling Instruments are marketed by the leading spectrometer 


manufacturers of the world. Descriptive literature on application 


RESEARCH & INDUSTRIAL INSTRUMENTS CO 


116 Lordship Lane, London, S.E.22. Telephone: Forest Hill 2281 2 
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TECHNICAL ASSISTANCE TO OVERSEAS COUNTRIES 


April 25, to the ¢ 


partroent 


Minister. t co-ordinate respons 


ms in regard to techmu 
Othiee, the Commnonwealtl 


Secretary for ol cal Co 


between t 


Relations Office and the Colonial Othe: 


Will be Known ws the 


COMCETILE 
White Paper 
United Kingdo 


operation, and his Department 


ith technical assistance, defined un the 


im March as “traming im the 


and overseas, the provision of experts, admunist rator 


and other professional men and wore, tiie pro 


vision of advisory technical and consultant services 


and expert missions, and the supply of equipment 
for training, demonstration, pilot schemes or surveys 


kdward Boyle. Fi 


‘ mphasize the 


It will not, as Su nancial Secretary 


t outset of the 


to the Treasury, 


debate be re sponsible Tor the provision of capital 
which will remain with the overseas Departments 

Boyle. 
Bill. 


DUO overseas 


Sir Edward who was moving the second 


reading of the sand that at the be yvirnming of 


1960, about 47. students were receirvin 


Britain, of whom 


United 


traimees have 


traming ot kind or other in 


Sore 
held 


scholarship. and about 2.500 


about 2.000 form of Kingdom 


eome to 


under the technical assistance arrangements 


tritain 
ot the Colombo Plan, while 380 British experts have 
been emploved under the Plan in south and soutl 


Alt« 


qualitied otheers were 


yvether, some 6,000) professionally 


east Asia 
reeruited in Britain to serve 
during the vears 1955-60 
ven in the White 
declined 


Some oft 


overseas 
Pape r* shows 
1.467 in 
ducational 


Ministry of 


Commonwealth 


although the table 


L960. 


that the annual has trom 


1956 to SI6 in this ¢ 


assistance Is at handled 
Education, the 


Scholarship Commission and other bodies, 


present 


British Couneil, the 


and Su 


Edward said that there is no mtention of disturbing 


such arrangements where they were working well. 


though some marginal adjustment of responsibility 


may be necessary In particular, he quoted the 
recruitment of specialists, such as biologists, as being 
handled more easily and efficiently if centralized in 
one department, irrespective of where the spe cialist 
Sir Edward, in reply 


the 


LO question 
Bill 


would 


Was to Serve 


about soc ial services, to which refers, said 


medical services certamly 


that 
be inchided, as well as provision of experts to advise 


provision ot 


on starting a new industry or the provision of skilled 


administrators in every tield 


inieal ti i Kingdom flor Overseas 
ment. Pp. 43. (Cmnd. 1 mdon: H.M.S.O, 1961 
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trent 
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continiied empleo ottieers 
expected to 
for Transl protmotion 


responsibility 


of the overse: in dependent 


or vould rer olonial 
Depart: 
techn 
Kingdom through the 
particular the United Nations | 


Pechnical 


pron ide 
Assistance an 


Vill the over the present 


Assistance Reeruitmient 
Nat Ons Vil deal with 

Plan and 
\frican 


behalf 


United 
alice 

IV iwonwealth 
Plan 
United 


ons the I) 


responsible, on 


Kingdon for any technical assistance 


velopment Assistance Croup 


and m the new Organization Keononmue Co 


and and tor the provision 
Middle Kast 
Orevanization 
Kast Division 
Ministry 
Education will continue to be responsible for Britain 


nited Nation 


Orvanization 


operation velopment, 


of technical ass 
under the Central Treaty 
gements and throug 

British Touneil n 


and the 


Countries 
arran hi the 
The 


retain 


work ation 


e, 


eontribution to thie 


Serentifie and ¢ 


Sir Edward anticipated that the 


Department would mumber about 1.000, muitiall by 


transter of and staff from existing OVerseds 


posts 
from thie 


and the © 


Departments and including about 


ciirectorates of the Overseas Nery ice 


(Cieological Surveys, and its ole vil estimated to 


be about £30 million. inelading certain expendi 


ture now tinanced out of Colonial Deve lopment anu 
Weltare 


ture In replying on the 


new expend! 
Edward 


Funds, but not involving any 

debate. Sur 
pointed out that British expenditure on technical aid 
had 


£150 million in 


imereased from £75 mullion in 58 to about 


5Y and about 


further 


million in 1958 


1959-60, with a £100 rmullon of private 


investment im ke ss-developed COUNTIES He emphas 
intention of changing the 
and that British 


inder-de veloped 


ized that there is no 
Government's policy in this respect, 
Colonies and 


Phe Colonial Secretary 


commitments to the 
countries are likely to increase 


is still responsible for more than thirty Colonial 


territories, and Sir Edward agreed that one of the 


dangers to be watched in operating the new Depart 
nent is that of excessive consultat ion with the 
hindering 


He also agreed as to the umportance of an 


existing Overseas depart ments prompt 


decisions. 
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L040 


managers and engineers to nable 
and 


techn cal aid, to be operated, that thie relief of poverty 


act iate supply 


the power station factories, ete., provided by 


in under-developed lands is one of the greatest moral 


challenges of our times, and as to the importance of 


bringing more people to Britain for training in skills 


which would be valuable in their own country when 
they returned ; but he 
should not think entirely of engineering and technica! 
skill 


pointed out also that we 


and that it is important to make greater use 
and skill 


techni 


of expert knowledg: 


scale of the al assistance already pro 


from the United Kingdom for overs« vs develop 
<plaved White 
This 


impressive list of 


im 


Paper 


whiel as freely quoted in the debate locument 


includes among its annexes an 


advisory comunittees and councils under the Colonial 


Office, and 


tlso of technical and other institutions im 


which provide services over 
thie 


could not be ine 


thie Kingdo 


} 
this service, like contribution of 


clearly 


£150 million (£125 millon b 


iltilateralls iven im the 
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The worl f manv of these boclies, like that 


arious advisory committees on research or the 


Colonial Development Corporation, is already known 
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south 
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declared it 
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and south-east 


rvernment has 


anend 1 to £9.000.000 for techni 


snee under the Colombo Plan im the 
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pent on the 


period 


Of this. about £1.585.000 


Provision ¢ f some SSO ¢ xperts and 
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United Nations Special Fund has only been able to 


support some 70 of the 250 projpects tor vh 


received applications 
Lord 

Britain has played in establishing ‘ sini 

that 


Grantchester, after a part 


dependent or emerging territories, s 
between the 


He also 


idual advice 


there is for more co-ordimation 


universities in dealing with overseas students 
urged in particul ar the need for more ind) 
for the students and the Governments of the countries 

His for th 
centres mm London. 


could 


entrance to a 


from which they come suggestions 


establishment of traming where 


limited 


number of students obtam satis 


iIniversity, 


traimimg prior to 


factory 
and for an alternative to the universit y course for over 
on adminis 


Moreover 


are of the type where the initiative may well 


students, with particular emphasis 


tration. seem worthy of consideration 


they 
lie more fittingly with the Department of Technical 
Co-operation than with the Ministry of Education. 


Phe Marquess of Lansdowne, who spoke for the 


Crovermment, pointed out that if the effectiveness 


and volume of aid are to be increased, donor countries 


must encourage their experts technicians, tea hers 


and medical mer to serve where they are so vitally 


needed in the less-developed countries, concentrating 


projects of real value to the reeiprents ani 


on the 
training facilities in ther own countries 


from this that a Department « 


vith 


prov idling 
It follow f Technical 
Co Operation should be close ly cone 
lishment of the which 


mid attractive as possible for prote ssional men 


estal conditions make it as 


well as technicians, to serve oversea 


Bishop ot 


and women, @s 
his aspect was also urged strongly by the 


Chichester. Suggesting first that it might be worth 


whilt 
assistance 
stressed the 


assistance in 


examining our methods of rendering technica 


the light of ten vears « 
need especially to 
the 
resources of a country camnot be devel 


vithin 


xperremnee, hie 
consider technical 
context of educational assistance 
The economu 
oped fully without a continuing supply. 


wdiministrators, 


trom 
and 
for 


ove! 


technicians, 
He emphasize the 


support t hie 


that country, of 


leaders of all 


sorts ret 


public opinion to recognize and 
riding need for teachers and educational assistance 
He hoped that authorities in schools and 


bers ot 


generally 
universities will urge this opportunity Om mer 
staff and students. and that technicians and scientists 
such teaching 


from industry may also contribute 


for a tew 


Obviously, this is the point which the 


vears 
Duke of 
Edinburgh pressed in his Graham Clark Leeture to 
the 
Engineers on April 13, and in the 


suggested 


Institutions of Civil, Mechanical and Electrical 
Howse of Lords 


that the 


Su} 


Baroness Surmmerskill 
should be 
numerary appointments so as to enable staff to 
The Earl of Perth, who replied on the 
the the 
Inter-University Council for Higher Education Over 
seas, and said that £17 
Development and Welfare Funds have been used for 
but the 30.000 


debate 


Iniversities assisted to establish 


ro 


overseas 


debate, referred particularly to work of 


some million from Colonia! 


arch, higher) education 


rest 


= 
he 
by the end of Jur 
or formatlv cor 
thie ( Ome 
April 
earc! 
to the arius 
— 
1a50 
On the contri 
United Kingdom 
1958 of Volur 
lor oO serve 
in the Cor 
Vi 
eleomed in the debate int 
though Mr. R. Prentice 
Ministry should initia 
Pew Orpes tarted 
ul been laid on this asp } . 
of Lords 
economies to on 
their own. It 
. 
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students from the Commonwealth im British univer 


ties and technical colleges represent a further hidden 


contribution of some millions of pounds, ineludimg a 


very considerable effort in medical traimmg. Sctentists 


and technologists are already an inportant 
part in this effort; madeed of the 


Edinburgh's Graham Clark Leeture was that engineers 


playing 


one theme Duke of 


have a responsibility to help in unproving the materia 


welfare of the poorer countries It should also be 


nemibered that a number of leading lentists ha 
for many vears been urging this responsibility rect 
plications on ther colleagues 
At the of the Bill on May 10, Sir 
hdward Boyl said Research 


Council will not itself be re sponsible for expel diture 


littee stage 


that the 


Conn 


Overseas 


Department will 


United 


om Exchequer funds, but the new 


al, take oy research work in the 


Kingdom which is now financed by the three overseas 
ind will take over 
search work 


Departments, particular it 


financed from Colonial 
Funds 


mportanee of the new Department 


eertain re mow 


Development and Weltare Sir Edward also 
avreed as to the 
information and that it is 


having ample sources of 


desirable that the new Department, which will have 
] 


should 


work 


a small bu information branch, 


t nnportant 
{sistance 


make the 


to its technical a 
did 


erseas Rese arch Coune if vers 


public wy 


ard remarks not. however, 
exact position Of the O)y\ 
clear. and it sential that the position should b 
careful atched 
The 


operation 


ebate on the Department of ‘Technical Co 
Bill 


mvestiment, 


searcely touched on t he aspect ot 


capital but speakers were not 


capital aid is not within 
Nevertheless, the 


nterrelation of capital aid 


entirely satisfied that 
the Department's scope debate 
showed that the 


technical aid, in the sense of personal service, | 


V.K.R 
ivhteenth Montague Burton Leeture on Inter 
ations at Leeds last November *. In this 
onal Aid for Economic Develop- 
which 
been published. Dr. Rao, after reviewing the 
h ha 


velopment of the backw ard territories 


recognized, more so y™ rhaps, than in Dr 
Raos 
national Re 
lecture, on “Internat 


ment Possibilities and Limitations has 


recent 
mr ack to accelerate 


Various atte mpts whi 


the economic cde 
vith international and bilateral aid, suggests that all 
h tbl should be 
moditied 


which he 


internationalized and channelled 


through a International Development 


(Association, for outlines a revised plan 
He be heves that 


ally with the limitations at present placed on inter- 


such a scheme would deal automatic 


national aid by resources, capacity for repayvinent 


or for absorption. or by the risk of demoralizing the 


recipient countris so that dependence replaces self- 
relance 


The Dr. 


however, is a change in psychology, the recognition 


fundamental condition stressed by Rao, 


on the part of nations that they are all parts of the 
world. and that their citizens are all members of the 


human race. The establishment of a Department of 


* International Aid for Economic Development: Possibilitles and 
Limitations. By Dr. V. K. R. V. Rao. (Kighteenth Montague Burton 
Lecture on International Relations.) Pp. 29. (Leeds: The Universit 


‘ 
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Pechnical Co-operation certainly recognizes that need 
and should he Iptoco ordimate the British contribution 
both to British dependent territories and elsewhere 
What is also required, however, is the clear under 
who will prov ict 
and for that reason alone the 
should 
careful attention by scientific and professional workers 
of all both 
ssional associations 


White 


apparent im 


standing and firm support of those 
the expert knowledge, 
established receive 


Department when it Is 


individually and through theu 
There is 


that weaknesses 


kinds, 
nothing in the 


Paper to suyyest already 
regard to overseas research are recog 


nized, and while the magnitude of the overseas 
research effort of Britain is not apparent either, that 
effort is sufficiently large in terms both of man-powet 


and of that 


ntly 


formation of the new 


expenditure for it to be 
should be 
\part from that, however, the 
should be a furthet 


thinking as well as 


wisely and used. 


resources 


Department stimulus to the 


constructive the personal 


that are essential to enable technical assistance 


ther 


match the opportunities becoming avi el 


or in 


quality 


INSECT BIOCHEMISTRY 


The Biochemistry of Insects 

By Darey Gilmou Pp. xu 343 
Aeademic Press, Ine. ; London A 
Ine London), Ltd., 1961) 64s 


Nr 


have 


(New 


York 


cent vVears mereasing muniber of biochemust 


msects a the souree of 
and @nton 


come it? 
studying the 
the 


material for study 


insect for 
knowledge of msect Phe time 
the this first 


subtect \ ditheutt problem 


toxicology ot have forme 


more biochemustry 


was therefore ripe tor appearance of 


‘Xx dealing with the 
in such a book is how much mtroductory matter to 
melucde The 


ot che ry and biochemistry ; 


author assumes a general knowledg 
but whenever meta 
are discussed the reader 
the 
processes m general biochemistry. 
has 
the deseription ot 
and of 


The 


basis of 


eveles or 
reminded of 
these 
Emphasis throughout is on 
called 
firmly 


bol Sequences 


t filly mam outime of what 


is Take 
is known of 


what come to be 


dynamic biochenustry 


established stepwi Lransiormations 


he enzymes by which they are catalysed. 


author recognizes the need for a sound 


deseriptive chermistry but where well-controlled bio 
hardening of 


apparent to 


are Jacking——as in the 
the 


chemucal stuclies 
the mseect 
his reader 

There the 
insect biochenust is mamilyv confirming the existence of 
But there 
are interesting variants, such as the predominance ot 


eutich——he makes gap 


are large areas of the subject where 


DrOCESSES already established elsewhere 


ylycerophosphate over lactate as the end product ot 
the glycolytic sequence in the flight muscles of some 
Not all insect hnochemistry, however, is ot 
this derivative sort In some quarters the insects 
lead the field The evtochromes. which 
recognized as the universal chain for electron transfer 
to oxvgen, were discovered and characterized in the 
Even the recent addition to the series. the 
microsomal eyvtochrome h,, 


msects 


were 


insect. 
discovered in an 
The pteridmes. which were first identified as 
the butterflies——what 


Was 
imsect, 
wings of 


pigments im 


to 
Ce) 
a 

: 

. 
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( Hopkms ealled “waste prod haat 
nm ornare evel » ! 
eceptor “ for the transter of ‘ac ve formas 
thi On iti ‘ Tlie ‘ we 
clone ct Although best known in 
ptopl tal ! ire of enera rit ‘ te 
the light the have thrown on gene action Phu 
elerotm of meaeet eutrel formed by the 
Of proterm., Ccomatilutes a new ivp of natural 
wlymer which still awaits biochemical analysis 
red rset pro de the ideal material for studving 
1} Of morphopgene 
The author recognize physiology as a reputabls 
pline, but he does not allow himself to be diverted 
ological discussions, beyond the 
ecessary to nk biochemucal arguments 


He always draws a ¢lear distinction bPtween what 
and what has been demonstrated All 
} makes a book that is cliistinetive and stimulating 
the sense that the reader feels a strong urge to yo 
fill the gaps m our knowledge Almost every 


wont mace clos ented bv references 


V. 


EVOLUTION AND PHILOSOPHY 


The Ascent of Life 

\ Phi osophite Study of the Theory of Evo 
By Prof. T. A. Goudge. Pp. 236 

\llen and Unwin. Ltd net 


nav be warmly recommended precisely 


London (jeorge 


becanse if gives a sustamed philosophical dlis 
ission of modern evolutionary theory It is 
ment ly remlabl and its moderate Tone should 
mstre for it a place on the bookshelf of every 
professional evolutionist. This is not to sav. however 
iments in the book are wholly convincing 
ithout blemush The philosophic i! appro h os 
chiefly that of the neo-positivist or empiricist, and 
this approach has clearly limited the scope and value 
the book. Prof. Goudge seems to consider that a 
milo ophiea ‘ planation, while going bevond the 
pirical facts and assumptions, is somehow imma 
ent om therm but cannot be transcendent to them 
capable of empirical application his pount 

ft view would again seem to narrow the value of the 


nterpretations given 1 am sure manv people con- 


er that the value of a philosophical explanation 
of «a biological theory is precisely because it may 
far bevond the theory into a wider realm of 
aning which the theory ray have for us in both 
our sentient and intelleetuel lives 

After an introduction and a second chapter. which 

le seribed as historical but does not give much 
actual Prof Cloudge begins the main Chapters 
of the book The evolutionary theorv mainlv eon 
sidered is that of modern s lection. and even here 
this explanation is practically limited to evolution 
im the light of population genetics \ certam courage 
is here manifested by the au hor becapise population 
geneties is new, highly abstracted, speculative. and 
its models are greatly simplified versions of the real 
picture. It may be fashionable to consider that evolu 
fron occurs through populations " but it is a SeTIOUS 
nistake to give a philosophical account of evolution 
vhich imphes that evolution oceurs only by this 
method. There just is no evolutionary or genetical 


reason Why a single individual (or a single pair) of 
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sl L not star 

olutronary tin is pom un 
chet ny the evolution of ini 

tely by Prof. Goudg 

( r legitimate biological theo - hich a 
sunderstood and have never bee 
efuted ich as vitalism, fir 

ant treatment. On the question of tinalit tieorbes Thre 
indamental pout, that } ASS mo 
finahtv many statements arcet 

en be made. is ignored It in ap also that thie 
assurmptions Of the theo runt 

en any philosophical treaties Neverthele 
there is a wealth of tdeas and Oris 

hich should entlary the Vista 
Fors 


HUMAN GENETICS 


Recent Advances in Human Genetics 

Edited by Prot. L. S. Penrose. with the assistance 
Helen Lang Brown Pp vi+ 194 Lon«dor 
Churehill, Ltd... 1961.) ; 


net 


UMAN genetics is now a branch of biology wit! 
its own methods This is dine largely to Penrose 


on the genetical side, and Tyio and Levan on the 


evtological This small book is not a tex by 
consists ofeight chapters by Penrose and six colleagues 
In the first chapter Penrose sununarizes recent work 
on human mutation-rates andl their ce pen fener oon 
ape He is sceptical of the igh ute nevdianm 2S 
per chromosome per gene ration) estimated 
for autosomal recessive detects, as compared th a 
median value of 6 for domunants. He believes that 
they often are or have been mivantageous tO hetero 
The data on ages of parents of miuitants 
are equally interesting, and make it clear that muta 


tion at different loci must be due to wholl 
Harnden and Miller deal with chromo 


somal abnormalities, and some sexual abnormalities 


Processes 


im chromosomally normal people The most = tiki 
item: in Penrose’s chapter on foetal genetics is perhaps 
the map on p. 71 showmg the distribution of anen 
cephaly m Europe, with one peak m= Lreland and 
vestern Britain, and another around Naples 

Gerald's article on the abnormal heemoglobins is a 
iseful snapshot of a very rapidly developing subject 
and contains some ‘stop-press news’ which very much 


ntere sted nie The subeet will probably re iat 
little confused until a new technique is devised which 
will be as uk k ats 


trophoresis, and which can 
chenucally different variant» 


epara lle Holt deals with 


distimguish between 
that are not electrica: 
the ridge patienys of fingers and palms, which are 
among the most accessible of human characters, and 
in view of the correlations exceeding 0-95 between 
monozygotic twms, must be maimiy determined 
genetically. The last two chapters are largel 
statistical. Renwick deseribes the search for lima 
linkage, and its estimation, while Smith deals maint 
with other statistical problems, includmg his own 
remarkably efficient iterative method 

To a reader who had been cut off from reading tor 
as short a time as two years, the chapters on chrome 
somal abnormalities and sex deternunation would be 
the most striking. Two years hence we should know 
a great deal more on these matters But the whole 


book is very good. It is not free from errors. for 


f 
| | 
ron 
- 
4 
ce 
* 
4% 
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the statement on p S7 that 
eterozvaous for the gene determuning S invariably 
possess both #44 A and /1h ¢ This is corrected 
iter om } same) paragraph However, have 
letected mo erpus ! intake It ean be read with 
reat benefit bv students of other branches of wemet res, 
ind of medien Some knowledge of both genetic 
ind patho OV IS ASSLT The alternative would 
have been to double the volume and price of the book 
Helen Lang Brown vho he Iped in editing, and was 
i rst rely responsible for the very full biblhio 
vith references, deserves specnal thanks, 


J. B.S. Hanpant 


TECHNICAL APPLICATIONS OF 
FRESHWATER BIOLOGY 


und Abwasser-Biologie. 
Band 2 Lieferung | 


Handbuch der Frischwasser- 
Von Prof. Hans Li 


Pp. xi+ 160. Lieferung 2: Pp. 161-320. Lieterung 

3: Pp. 321-480. Lieferung 4: Pp. 486 640. Lieferung 
Pp. 641 SOO, Lieterung 6 Pp SOP G60. Lieferune 
Pp O61 1149. (Munehen: R. Oldenbourg. 1960 
20 DM. each number 

FP volume is the second of a parr Phe firs 
| published im dealt) with frest vier bie 


methods 


vhicl 
meh 


and the portant Chemica 


techniques needed to supplement them 


) thie 
the stucly 


istive 


bye 


It contaimed also Nila 


nmadicator organisnis which used ith 


can 


of pollution. and a me exposition of the Kolkwitz 
and Marsson Saprobiensystem. which is widely used 
n Europe for assessing organie pollution 

Phe two volumes are intended to be used together 
ind the second contains many references to the first 
In both. the emphasis is on the ‘appleation: of bio 
wical knowledge to water technology. and although 
weh basic freshwater biology is included it is clear 
hat the author intends tl only as a background 
This approach to a subject which is often regarded as 
academic should commend itself readers 
nomany disciplines concerned with the uses of water 
n their widest sense 

The seeond volume begins th a diseussion of the 

hich result im natural self 
purification of organically polluted waters nd this 
leads to a brief survey of th biolegy of waters in 
general, u iding artificial lakes and reservoirs It 
then considers drinking ite! ith special reference 
to its origm th rganisms oF 
it eclop if t weordmag to vhether t Cones 
from underground o1 irface soures Here also are 
leseribed ra ma ther methods 
ire’ | he birolog il 
problems which may at nother ell as the 
lifficulties caus } r their contre 
hort hapter «a s with 
spats 

A further section covers freshwater fisheris f all 
kines, from rivers and strearn © tish fas 
here agaim th mphasis is on pract i] manag 

lhe author then discusses the methods of sewage 
purification, with particular reference to the bio 
ogical processes involved. This section is a mine of 
information on the varrous processes In tse on the 
Continent. including some, such as fish ponds, sewage 
ponds and ir tion. which are not used im Britain, 
but whieh mig well be considered for mtroduction 
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ait t 


Many re 


email eng 


learn tmauch abou 


chapters, at eould 


str 


from 


meermg 


engineers about how their steel andeconeret« metures 


enable muicro-organ ns to purify efiuents 
ticular interest ar the accounts of the use of sewage 
in Muruch for rearing carp. and of the biology of 
trickling filters and activated 

The final section. written in collaboration with Dr 
H \ Stammer gathers together thie scuttered 
literature on the of inorganic and organ 


and the effeets of 
fish It 


chemicals to freshwater organisms 


suspended solids and high temperature on 


will be ost useful for references 


Phe 


eort 


book is welll and 


ustrated with photographs, 


diagrams from many original papers It 


with close 


ers 


wala good It is 


lv printed pages of references 
an excellent book to 


imi short 


have on one’s shelf. or in the nearest library. and 


tulated on having 
uch a 


140 1M 


Is on it 


however, 
any book, and 
Many points 


several times, and libe ral ation of a tlue il 


sa verv high price 


essarily are cliscussed 


could have mace the book much shorter with mo lo 

of content Moreover, many figures are reproduced 
two or three times. There is also a verv large number 
of misprints. only some of which are corrected in 
t hires pages of errata these nvolve tl 

fo invertebrats Dy Licbmann would 
hia been well advised to submit th proofs to a 
zoologist This would from 
ealling Subherites a treshwater sponge. miuslabelling at 
least three of his photograph mid making several 
other unnecessary mistakes More careful editing 
could have removed these blernishes and lowered the 


price H 


B. N 


PROTON RESONANCE 


Applications of Nuclear Magnetic Resonance Spec- 
troscopy in Organic Chemistry 

By L. M 

graphs on Organic Che 


(London and Ni \A 


Mono 
134 


International Series of 
nistry, Vol. 5 


York 


Jackman 
Pp. xi + 
rgamon Pre s 


net 

YROM birth to maturity t application of 
4 
nuclear magnetic resonance to in 
organic chemistry spans a period of only five years 
Dr. Jackman book is therefore timely, for whieh 
both author and publisher are to be conyratu 
lated 

The quest lons that nuclear magnetic resonance Is 


What 


asker TO olve in organic chemistry ar 


ind nun 


types of protons can clistinguished 
by then shift 2 What trformation 
about the environment can | btaimecl vhen the 
spin-coupling components are reselved ? Both topies 
are treated in the book although yepropriately (1 


rtant 


While snany imy 
t hae 


is dealt with more thoroughly 

deacribed a 

strongly qualitative. and it is pos 

pracy il 


ure ml analvs oretica 


spectra 
content is 
doubt if 


the elen 


this severely outlook really 


tiated 


ents of the subject to the w This 


is perhaps not the 


the ceondit 


purpose of 


tO ion that the 
richer 


involves 


magnetic re biem» of structur 


in 


a better appreciation of iis principles than. 


for example, iltra-violet or infra rec SPeclroscopy 


wer’ 
yeh 
Agee 
4 
= 
1 
i 
4 
sf | 
MM the book. but it fails 
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An account of the general theoretical and experi 
mental background is followed by two central 
chapters dealing with the relationship between proton 
shifts and chemical structure The information 
summarized here will be of immense value to struc 
tural chemists, and it is likely that the carefully 
assernbled tables will form part of the intellectual 
furniture of organic laboratories for a considerable 
time: in facet, the exposition and illustration of 
factors governing the chemical shift form the 
strongest part of the book. Spin-spin interactions are 
dlescribed in a subsequent chapter wherein the position 
is & less happy one. The discussion ranges from ex- 
amples of AB coupling which are readily apprehended 
even m large molecules to complex cases, for example 
1,8;, where complete resolution can only be 
accomplished with great difficulty. The tendency 
to quote, without derivation, formule for the fre 
quencies and intensities of lines in a spin multiplet 
is unfortunate if spin-coupling constants are to be 
fully exploited as instruments for structure detern 
ination It would seem that an account of electron 
coupled interactions in terms that will commend 
themselves to organic chemists has yet to be achieved 
The book is well produced and illustrated, though 
rmusprints are fairly common "The re is mo doubt it 
vill oecupy a place in the bookshelves of most. if 
not all, organic chemistry laboratories 
J.C. D. Branp 


WAVE MOTION OF OCEANS 
AND ATMOSPHERES 


Hydrodynamics of Oceans and Atmospheres 
By Carl Eckart. Pp. xi +290. (London and New 
York: Pergamon Press, 1960.) 638. net. 


FP THIS book has a misleading title in the sense that 
| it is neither a balanced introduction nor a 
treatise on the hydrodynamics of oceans and atmo 
pheres The dust cover and preface hint at a 
narrower topic; the lst of contents makes it clear 
Most of modern dynamic oceanography and meteor 


“ry general circulation, weather prediction, eur 


rent and wind structure, interaction of wind and sea, 
turbulence, diffusion, internal friction seantily 
treated, if at all. In fact this book is a monograph. 
suitable for research workers in geophysical fluid 
dynamics, on wave motion in an inviscid fluid 
Its approach is akin to that taken by the Norwegian 
chool of meteorologists in their book P’hysikalische 
Iludrodynamik of 1833 Prof. Eckart considers 
the effects of compressibility, vertical variation of 
density, gravity, and Coriolis force, but not insta 
bility due to shear in the unperturbed state of equili 
brium To this limited topic he applies new methods, 
lrawn from his great experience of mathematical 


physi 
The perturbation equations for various basi 
states are set up in the opening Chapters 1-5 \t 


the same time, the time-mean motion of the Earth's 
atmosphere and sea is discussed perfunctorily, and 
some simple stationary models for the basic state 
are described in Cartesian and Mercator co-ordinates 


The remaining chapters, 6-17, contain an original 


and powerful treatment of the perturbation equations 
Ray theory of geometric optics, the Wentzel 


Kramers Brillouin approximation, and = Sturm 
Liouville theory are used for a variety of cases 
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depending on the basic variation of density, and on 
the negleet or retention of the Earth's rotation and of 
the curvature of the geopotential surfaces. This 
treatment embraces and unifies much classical work 
on sound, internal gravity waves, Lamb waves 
tides and Rossby waves. 

Throughout the text are remarks claiming the 
importance of linear wave-motion. The arguments 
are broadly of three kiads: those that maintain the 
physical relevance of wave motion, those that deny 
the adequacy of other theories, and those that 
promote wave theory as a first step toward undet 
standing more complicated phenomena such = as 
turbulence. Lack of space has prevented the author 
from properly discussing rival theories or observa 
tions of the sea and atmosphere, so [ have ver 
to be convinced that wave-motion is more than on 
of many topics important in geophysical fluid dyna 
mics However, to this one top the author has 
made an extensive and original contribution. 

P. G. Drazin 


MAN AND HIS ANCESTRY 


Man and His Ancestry 

By Alan Houghton Brodrick. Pp. 256+ 16 plates 
London: Hutchinson and Co. (Publishers), Ltd 
1960.) 358. met. 

PERHE recent spate of semi-popular books on man 
| and his ancestry has given the reader a wuce 


choice. This one is useful for reference purpose» 
since it covers a wide field and quotes many of the 
sources. It includes a good many new discoveries 


which are not widely known outside specialist 
journals (for example, the post-war hominid remains 
from China and the Neanderthal footprints cave at 
Toirano) and the author has some stimulating ideas 
about familiar facts. There are chapters on “What 
is Man “The Genealogy of the Apes 
Discovery of Man’s Antiquity” and others on the 
Australopithecines, the Pithecanthropoids, the Nean 
derthaloids and Homo sapiens fossils. Each chapter is 
divided by numerous sub-headings which help to 
lessen the confusion caused by rapid leaps from om 
subject to another. 

Inevitably, Mr. Brodrick’s book will be compared 
with Mankind in the Making by Prof. W. W. Howells 
both have appeared within the past few months 
and cover essentially the same ground, both are 
easy to read and sprinkled with anecdotes But 
while Prof. Howells is a trained anthropologist 
who can be relied on tor accuracy, the oe neral 
reader (for whom Man and his Ancestry is presumably 
intended) will be badly misled if he accepts all Mr 
Brodrick’s statements. 

The Australopithecines are said to have lived 
more than a million years ago; and the beginning 
of the Pleistocene is set at “about two or possibly 
three million vears ago’. The Ternifine fauna is 
stated to be post-Villafranchian ‘“‘as the presence of 
Equus indicates” (Equus, of course, first appeared 
during the Villafranchian, as the author himselt 
points out earlier in the book). Apart from a good 
many minor inaccuracies of this kind, there ar 
more serious misinterpretations. The principles of 
natural selection, for example, seem to have been 
overlooked : “Apes do not have long arms becauss 
th v live in trees, they live in trees because they have 


long arms 
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If most of this review has been taken up with 


criticisms, it is in the hope that the faults wall be 


corrected in subsequent editions If this were done. 


the book could be thoroughly recommended as a 
lively introduction to the subject of man and his 
ancestry. SONTA COLE 
PHYSIOLOGY OF EFFECTOR 
ORGANS 

Vergleichende Physiologie 

Von Prof. W. von Buddenbrock. Band 5: Physio 
logie der Erfolgsorgane. (Lehrbucher und Mono 
yraphien aus dem Gebiete der Exakten Wissen 


sehaften. Reihe der Experimentellen Biologie, Band 


10.) Pp. 390. (Basel und Stuttgart Birkhauser 
Verlag, 1961.) 54 D.M. 
HEN, in 1936, W. von Buddenbrock published 


secoml edition of the Grundriss der ve 
Physiologie, the rapid de 
comparative physiology had made necessary a sub 


the 


qleichenden velopment ot 


division of the work. The first volume was devoted 
to the sense organs and the nervous system. The 
comparative physiology of the effector organs was 
the subject of Volume 2 of the new edition. After 


Hereulean 
imi orporat it 


the War von Buddenbrock undertook the 


task of revising the whole work and 
in the enormous advances in the subject that had been 
especially in the English-speaking world 
and during the War. The result 


publication of a work in which Volumes | 


made, 
onmediately before 


was the 


and 2 were devoted to sensory physiology and 
nervous physiology respectively Nutrition, water 


and Volume 3 
and the comparative physiology of hormonal control 
in Volume 4. The present volume, the fifth in the 
is devoted to the 
These 


luminous 


mineral economy were dealt with in 


series, comparative physielogy of 
flavella, 


but 


include museles, cilia 
and eleetric 
glandular effectors. \ 


blood. heart and respiration 


effector organs. 
chromatophores, organs, 
account of sixth 


with 


there is no 
volume dealing 
is in preparation. 


Volume 5 is a consistent and equal partner to the 


preceeding volumes of the work. It shares with 
them both their merits and thei faults. On th: 
merit side it can be said that the treatment of the 
subject) benetits from the authors wide-ranging 
insight imto the fundamental biological problems 


us well as his astonishingly up-to-date information 


on modern trends in research and their theoretical 
moplications ially the chapters on mmousele, 
colour-change, luminous and electric organs well 


bear out his claim of having incorporated the litera 
ture up to and, cases, including 1959 This 
has enabled to sketch out an account 
of the results of modern experimental work against 
a background = of The 
faults may be in an attempt to 
present comparative physiology in its 


mk 
him at least 
observational data 
inherent 


older 
considered 
entirety in a 
written by one author, at a tin 


work of 6 volumes 


when a monograph on muscles alon 
has appeared filling 3 volumes written by a galaxy 
of experts. Asa reference work, then, and a progress 
report, the book is bound to fall short of the research 
Its usefulness as a_ text-book. 
quite apart from its bulk and price, is also doubtful 
Phe author, having introduced a wealth of frequently 


comparative 


workers needs 


conflicting research data, is justifiably reluetant 
to arrive at the sort of veneralizations on which a 
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student depends on to find his way into, and about, 
a new subject. More often than not, the student is 
left with a shrug of eminent shoulders 
been looking for guidance, if only in guessing. 

Thus it may well be that the book’s justification 
and importance lie in its use by the 
teacher, especially in’ German-speaking 
To him it can be an invaluable guide to 
not least by means of the excellenvly 
oft references diy ided nto Various 


where he has 


academic 
countries. 
the literature 
arranged lists 
namely 


review articles, older original papers and recent 
publications 
The volume, like the others, is well illustrated 


and contains many tables of qualitative and quantita 
tive data The 
and the presentation bears witness to the unflinching 


research stvle is as lucid as ever, 


and wisdom of a man 
than any other 


enthusiasm, scientific honesty 
who has. perhaps, contributed 
the 


of comparative physiology as an 


more 
and consolidation 
important 


LOWENSTEIN 


towards ereation, moulding 
bres 


ot biological scrence, 4) 


REPRODUCTION IN ANIMALS 
Marshall's Physiology of Reproduction 


Vol. 1, Part 2. Edited by Prof. A. S. Parkes. Third 
edition. Pp. xx +877. (London: Longmans Green 
and Co.. Ltd... 1960.) 240s, net 


FP is the third volume of the 
Marshall's Physiology of Reproduction to appear 
since 1952. The tourth and final volume 
published within the next twelve months. 
The major part of the present volume | 


third edition of 
is due to be 


devoted to 
reproduction in the male (spermatogenesis, structure 
and metabolism of spermatezoa, natural and artificial 
insemination) and fertilization. These have 
been studied so extensively since the 1922 edition of 
Marshall's book that 400 pages are necessary 
present-day knowledge against 
80 pages devoted to the topics in the previous edition) 


topics 


to summarize (as 


It isatribute to the editor, Prof. A. S. Parkes, and his 
team of distinguished authors (including the late 
Dr. Arthur Walton, Dr. C. R. Austin, Dr. M. W. H 


Bishop, and the editor himself), that the present 
volume maintains the high standard of workmanship, 
elegant style and accuracy that we have been led to 
‘ xpect from the preceding two 

The chapter on gonadal and gonadotrophic hor 
contributed by Prof 
Dodd, provides the best comprehensive review 


volumes 


mones in lower vertebrates, 
J. M 
published hitherto of this new and rapidly expanding 
The chapter is amply beautifully 
illustrated, will be invaluable to zoologists and 
physiologists alike. The penultimate chapter, by 
Prof. A. S. Parkes and Prof. A.J. Marshall, deals with 
reproductive hormones in birds. The last chapter, 
on external factors in sexual periodicity, was drafted 
by F. H. A. Marshall before his death, and has 
been revised and brought up to date by Prof. FE. € 
Amoroso. 


subject and 


and 


It deals with many controversial topics, 
which are stated with both clarity and impartiality, 
and will prove of immense value to the many workers 
currently engaged in research in this field. 

It is unfortunate that the volume lacks a table of 
eontents of the preceding two volumes, and it is to be 
hoped that the final volume will carry a cumulative 
list of contents for the whole series. 

Although the price of this volume is high, thers 
can be few serious students of ré productive physiology 
who can afford to be without it Anrra M. Manpu 
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Resonance Absorption in Nuclear Reactors 


Mon Nuclear Division 


Reactor Design Physics Vol Pp 
London and New Yorl Pergamon Pres 


N important problem im the physics of muctea 
i reactol ke 3 to preciet the pl ron 


neutrons lost to the cham reaction by absorption 
the nuclear resonances of uranium-238 othe: 
During recent vears the aceur | 


vector physicists to a | 


on directly from neutron transport theory, as an 
alternative to the customary tise OL or piri il methods 
The present monograph gives a timely a 
f modern theoretical work mm the held, as well 
eritical co parison theory with 
It imtended for those well ver 
reactor phystes, and contains little om the 
cript ve type of theoret cal treatment cles 
| he early worke 
Phere are Iwo introduetors Chapters 
brief hustoriea irvev and an account of th 


o the development of approximate | ethods 
frealiy vith resonance absorption in 


ypies are cise weed, for example, the inte 


ny of resonances dlue to rise int 


of the form ila ised tor re pre sonting 


experimental result \ critical discussion © 
formula n the light of the preceding theoret 
chapters would have been desirall 

\ valuable feature of the book 1s the 
presentation of key results from many pu 
paper annul official reports It ean be warmly 


i 


recommencde 


Plant Physiology 


\ Treatise Edited by F. ¢ Steward. Vol 
Photosynthesis and Chermosyntives Pp. xvi 
New York Aeademic Press, Ine. ; London 
Aeademic Pres London), Ltd 


SHIS volume contaims TWO aPrlictes al 
ling to 242 pages of text by H 


exten 
on the ot ph stosvnthesis, and a 
one of 37 pages by M. Gibbs and J. A Schiff o1 
energs relations of chemo-autotrophie bacteria 
are followed by an adequate lint 


Thee work ot Van Niel im e383 on pho osvnthet 


eteria the cuscover of th chioroplas 
renetion some ell vears later, and subse jue 
ith radioactive psotopes, armed at discos 
fate of the earbon in the carbon abe 
photosynthesis, led to views on the mechanism 
1} wvnthesis which are now gen rally, though mot 
versally ipposed to mvolve the photoly 
vater and the uycorporation of the absorbed carbon 
nto a phosphorylated pentose yivinwg a 
from eacl molecule of which two molecules 


phosphorylated trios 


produced In thi present (sattron 


detailed account of all the processes and reaction 


suguested by 


inyolved im photosynthesis abe 


re searches and ot 


views are based The 1 


Lawrence Dresner International Series 


f basic experimental data on resonances has enabled 


ttermpt to cal ilate the absorp 


he gene 
rt theory of neutron slowimg-down im absorb 


no media. The greater part of the book is dey 


Various speci 


neighbouring absorbers, and the Doppler 


rature 


mificant mote dis an explanation 


phosphogly ric acid 


the findings on which present day 


June 1961 


aft photosynthesis 


obviously a very complex one. and the botantst 


who comes to read this account without some &equain 


tance with the present position of the & ibjeet may 


tired some of it, particularly the part dealmyg with 


photochemical considerations, rather ditheult re wimg 


forward 


The arguments for the views 4 

Phe srnall on the energy relations of chemo 
vutotrophie organisms brings together what Is 
known concerning chemosynthesis mo rutrifying 
nitrating and non-photosy nthetic sulphur bacteria, 
and will be found useful by those requirimg mnforma 


Tron on this STILES 


Birds of the West Indie 


By James Bond. Pp. 256 + S plate London 
William Collins, Sons and Co., Ltd., [960 358. met 


is a field guide to 429 species ol which 
illustrated, SO bemg in colouw There are 


ure 


deseriptions of the main features of each fanaly 


which will be a help to the novice in the absence of 
keve. The text of each species Consists of istual 


deseriptive material, including local names, a usetu 


addition in a region where several languages are im 
ist Mercitully there are no 

Colour figures are mamily good; the time drawings 
have rather too much detail for the size reduc tion aril 
ware ime lined to be ft wzv. though th be partly the 
fault of the paper used, for the letters of the text 
also are sometimes lacking Im 

James Bond has been associated with ornithology 
mn the West Indies for half a lifetime, and his know 
of the birds of that region willed Thus 
lustrated guide will be a great boon to protes joraal 
and amateur, even traveller and visitor with The most 


easual interest in birds 


Servomechanisms 
An Introduction to the Practice and Theory of Closed 


Loop Positron-f ontrol Svsteras., with an Account of 
Methods of Data Transnussion and Cormputatior 
By P. L. Tavlor. (Electrical Engimeermg Series 
Pp XIN $1 (London Longmans Green and Co 


Lid., 1960.) 42s. net 


\ R. L. TAYLOR, who ha hiacl considerable 


experience m teaching the theory of control 


systems to students of aeronautical and othe 
branches of engineering, has written t) introductory 
text book for use im technical COLE LES and univel 
Sit Les It has refreshing elements of novelty in 
substance and arrangemen Within its mtentionally 


limited scope, it ms we ll adapted to the needs of both 


students and lectures 


The analysis is developed im a sinuple manner using 
in the first half of the book, no more mat hematies than 
limear cifferentia equation An aecount 
ol ch physical elerments a are mvolved measure 
ment. data transmission, operation and analogue 


comput ition Is given im thie see ond chapter 


fhe second half of the 400 pages develops the 
theory of linear systems, proceeding via 
an excellent summary of he essential properties 
ot the complex vartable to t he Laplace transtorn 
leaving the response tO sim soidally varving mpu 
ities to be developed by an applreation of the 

ce transtorm This sequence ts not the usual 

ome, partly because the teaching of the analvasis of 


linear systerns with simusonlal mputs can 


presume familiarity with the techni is of eleetrical 
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thu ~} Pree T 
ous than that betwee 


transtorm amo omiterestimg feature 
ir with all teachers 

itt book in ! 1 ! 

chapter Thiaat hi of certain si 


fuctorily 
ren ui } rain 
dati 


Operatron, 


randomly varving mputs 
in imtroduetory one but, 
vood. The 


hematical explana 


erp 


nh physics thi at 


good of 


s and exercises is melucded 
The 
COMMEN POM with 


problen 


and hunt 


th answer ron book is 
COLT Ses 
the 
have only a limited knowledge ot 


ermaties \ 


be widely use 


ted SCOP, where at the conunencement of 
tudent 


TUSTIN 


Abstract Set Theory 
By Prof. Abraham 

revised edition Studies im 
tions of Mathemiat ses Pp. vin 
Elsevier Publishing Company, 


SHE second of 
respects different trom 


size has 


avenkel Second 
Logie and the Founda 

295 (Amsterdar 
tits 


this book 
thre tit 
470 to 


made 


diminished rom 


first sections have been more coneise. remarks 


and references to literature 
New 


secondary importance 


have 
added in 
based on publeations which 
La59 The 


those 


rt minor sini been omitted 


mance 
been the text. and 
appeared 
bibliography 
works actually 
book appearing therein 

there 
the 
on equivalence and cardinals ; 


material has 
have 
the deeade has 


rreativ reduced. only referred 
>in the 
In the text 
foundations 
» 


are three chapters. 
of cardmal numbers 
Chapte 
ordmal- 
Cantor's set 


( hapter 
1 on 
Chapter 
on order 


com 


and similarity, order and 


In these chapters there are se 


Types 
tions on 
and infinite sets, denumerable sets. 
transfinite cardinals 


magnitude, addition and multiplica 


concept, finite 


the arrangement 
of eardinals by 
cardinals, exponentiation of eardinals, trans 
numbers 
and 


theory of 


tion of 


and imfinitesimals ; ordered sets 


order 


finite 
linear ets of points, 


ana 


inilarity types, 


veneral well-ordered sets. ordinals 


alephs, well-ordering and comparability, 


and of set theory 
The 


book is very ably written, and will be of great 


to undergraduates (and some 


postgraduate 


and to mathematical philosophers CooKt 


Name This Insect 

By Eric Fiteh Daglish. Revised edition 

204 (64 plates). (London: J. M. Dent 
21s. net 


are 


insects to be 


ana 


XAV 


SOLS, 


oof 


British Isles, and 
The author of 

Soo 


sani 10 be some 
found im the 
the world 
identification im 
the 
performed a feat of selection and compression. 

It can once that Mr. Daglish has done 
this most competently. within the limits that he has 
set hirnselt He has chosen some 700 British mseets 


million om 
thei 


octavo, fitting 


possibly a 
hook for pages of stall 


easily pocket, has clearly 


be said at 
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and pre t sing only 


such) character an at gianco, and 
tern Th imtent 
the 


imsect that | 


hon 


country walk may book. 


dentifyvy any enough 


enough 
re, and the rar 


attention 
pnored 
et out, i il 
ot habitat ‘ were 
those of Lp 
it would 
withenut 
at the } 


360 


mtrocducing 
avoided 


Specie 


the appearance of 
good 


eolout 


generally prreture poorly printed 


Those Sortie 
labelled call 
natural size, or even 


Manv serious 


t kev for gi iva 


especially arbitrarily 


enlarg thonuuh hey mav be 


aller 


entomologists would condemn such 


purious appearance of precis1on, 


vhen searcely one British mesect in thirty is inchided 


should not rely on anv kev for 
tion. The ™ 


ot Ke noe 
nating sore 


borat conve precise iti 


othe rs 


ca bes more than a 


eli possibilities: uyyvesting 


The facet that this book has been revised and reprinted 


sts that the public for which it 


Harorp Onproyp 
Mineraly 

Spravoehnik Minera! 
In Seven Volumes.) Pp 
1960 


Book. Vol. 1 
Moscow Leader, 


roubles 


SARLY last vear the U.S.S.R. Academy of Sciences 
4 
4 announced the forthcoming publication of the 
first Conupre hensive cou of 
mh the From the 
pron med seven of this work it 
the 
anes 
edition of Dana’s 
he two published volumes of which were 
1950 and 1954 but 
lealmg Western authority in paying much more 
This 


volume sets a high standard and seems to be 


a Reference 
Ol7 


of Serences. 3.5 new 


mineralogy to he 
the 


apy 


compiled Soviet [ first of 


volume now 
outstandmg 
the 
Vineraloqgy 
translated 
differmg 


rent that compilation will be of 


many respects comparable to 


seventh Nystem of 


issian mM from 


attention to Russian research work imaitial 


Western 


elements and inter 


free from errors, evem references to 


literature It covers the 
metalhe compounds, carbides, nitrides and phosphice 
The lists 


nunerals, 


wrsenides, antnnonides and 
madex close on 
printed 
The second volume 
Volumes 3 and 4 


other oxyvyen 
with equilibrium 


elena telluride 


and Roniwn characters 


deal with 


halides and oxides. 
Volumes 5 and 6 
and Volume 7 
For each mineral is given the preferred 


ia, et 


wiih with 


‘ onpounds 
clbagrames 


namie, formu and svnonvins, diagnost i 


characteristies. ervatal structure ana morphology, 


chemistry, behaviour on heating 
Nature, alteration. 


clistimetion 


sigmuificance, 


minerals, 


practical means of 
and a selected 


are F \ 


nilar 


editors-in-chiet 


rors 
bibliography The 
Chukhrev and E Bonshtedt-Kupletskaya, aided 
by G Barsanovy., N \ lov. and t hie M 
Shubnikova Another 19 authors have collaborated 
in producing t tirst volume This ll 
indoubtedly rank with Dana’s System as a principal 


new text wt 


minded mineral 
ogieal laboratory ( F. Davipso~n 


reference work in any international! 


aad 

Phe small, the obsc 

types ¢ The kevs are ele 

= mia to use aif the detail 

There is more distinet fron 

Vsterms. or of anv form There are rather fe 

or of the behaviour with be adiffieult to have 
Phe book os thous essential the technical tern 
within its scope. it is Tne 64 plates sh 
\ 

i: 
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THE ORIGIN OF OCEAN BASINS AND CONTINENTS 


By Dr J. J. GILVARRY 


Allis-Chalmers Manufacturing Company, Milwaukee, Wisconsin 


| ECENT reviews of the problem of the origin of 
ocean basins and continents have been given 
by Howell!, and by Jacobs, Russell and Wilson? 
The classical hypotheses in this connexion are the 
tidal resonance theory of Darwin’, involving creation 
of the Pacific Oeean by escape of the Moon, the 
theory of migrating continents originated by Taylor‘ 
and Wegener . and the various theories based on 
thermal conveection®. Most sueh theories were 
devised without taking mto account a discovery 
ot the last decade that the MohoroviGié discontinuity 
rises from its depth of about 33 km. under the 
contments to withm about 5 km. from the floors 
of the oceans This fact implies a profound difference 
im the structures of ocean basins and continents’. 
which creates grave difficulties for most theories 
of the origin of these features, in particular for the 
theory of migration of continents*® 

In a recent article®, I suggested that the cireular 
lunar mara are simply large meteoritie craters 
with sedimentary floors, excavated by explosive 
impact of meteorites on the lunar surface in the 
presence of a hydrosphere. The purpose of the 
present article Is to propose an exactly analogous 


mode of formation of ocean basms, as the results 


of explosive impact of large meteorites at a pristine 
tirn when the hvdrosphe re covered the Earth to a 
roughly untform depth. The disparity in the levels 


of the Mohoroviéié discontinuity wider continents 
and oceans enters the theory as an mtegral part 

My attention ha been directed by the Editors 
of Nature to a paper by Harrison'® which bppeared 


shout the time the original manuscript of this 
artich was submitted for publication Harrison 
hypothesize t the Ocean was created by 


impact of a planetesimal, a terrestrial satellite, or a 
satellite of the Earth—-Moon system. and conjectures 


& similar mode of formation for everv ocean Thus, 
the conclusions presented here, arrived at independ 
ently, are dentieal in prin ple with the 


of Harrison, but the basis of the argument is entirely 
mdependent and the proposed mechanism of erater 
formation differ im an essential respeet. The 
reasoning of the present article is based on a recon 
struction of the mensuration of the pristine oceans, 
and a correlation of their dimensions with those 
of the lunar maria, lunar craters (of Class V), and 
meteoritic and explosion craters in water® Thus, 
the presence of a terrestrial hyvdrosphere at the time 
of formation of the ocean basins is an essential 
element in determmimng the relative dimensions 
of the pristine craters. In contrast, Harrison’s 
basic argument is that creation of the Pacifie Ocean 
pv the impact ofa plese tesimal or satellite is energeti 


cally possible 


Origin of Ocean Basins 
The largest te rrestrial oce un. the Pacitic , can be 
divided geologically mto two major basins, the 
North Pacifie and the South Pacitie, by prolongation 
to the coast of South America of an east west line 


comeiding approximately with the andesite line 
north of Australia. On the side of the andesite 
line away from the Pacific, the rocks tend to be 
continental m type. A snmilar natural division of 
the Atlantic into the North Atlantic and the South 
Atlantic can be made by a line joming South America 
and Africa at their closest points, roughly between 
Cape Sao Roque and Cape Palmas. With these 
divisions, each of the five oceans, the North Pacific. 
the South Pacific, the North Atlantic, the South 
Atlantic, and the Indian, possesses a roughly cireula 
outime 

At the seaward linut of the continental shelf, 
the demarcation of each oceanic basin is an escarp 
ment as precipitous as that formmg the boundary 
of a lunar mare of the type of Mare Imbrium. Thus 
the terrestrial oceans possess at least two features 
a roughly ereular outhne and an eneircling searp 
in common with the lunar maria of Imbrian typ 
A third common feature exists : as is the case with 
the lunar maria, the floors of the oceans lie below 
the mean level of the land mass In view of these 
similarities, it will be postulated that the terrestrial! 
oceans and the lunar maria of Imbrian type were 
formed in the same manner, by explosive impact 
of lar fe meteorites in the pre sence ot a hydrosphere 
At the outset, it should be emphasized that the 
hypothesized Metoorite oceurred far bac k 
in the Pre-Cambrian era (a period of time lasting 
shout four mulliard years)" 

In the case of the lunar maria, my argument 
on the mode of formation was based on a correlation 
of ther dimensions with those for explosion and 
meteoritic craters formed water For the present 
terrestrial oceans exclusive of margmal seas, the 
liameter D and depth d@’ are shown in Table 1, as 
determined from data of Kossinna™ For simplhieity 
the line of division bet ween the North Pacifie and the 
South Pacific, and between the North Atlantie and 
the South Atlantic. has been taken as the Earth's 
equator Beeause of the imbherent uncertamties,. 
no effort has been made to correct the entries for 
the Vacifie Oceans to take account of the location 
r shown Is an 


of the andesite line. The cdiamete 
equivalent chameter 2) fixed fron } ocean area A 
by 

(1 


The depth appearmg corresponds to the maximum 


riven by Kossinna for which a s viruhieant floor 
area of the ocean exists: it includes 1 km. corre 
sponding to the mean height (S40 m.) of the eont 
mevits 
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The values of ocean dimensions ni question camnot 
with the 


becastise 


correlation corre 
have been. subject 
On the other hand, 


Moon is not and never 


be made the basis of a 
sponding dimensions of the 
the terrestrial ocean basins are 

the evidence is strong that the 
In view of Its strongly 


n hydrostatic ulibriuma, 


~ bier This shape reflects 
materials, and is consistent 
Moon! ‘ How: ver, 


radioactive 


for the even if 
heating 
oO rence r the mantle 
of isostatic compe»nsa 
kin.) Thus, 

ia Tabk 

termmologyv, the Earths crust 
the Mohoroy 
below will be 
labelled 


See 


For preeision 


will be detined as 
liseontin uty. and 


region above 
the 
rant le On 


solid region 


referred to as the the left 


resem Fig 1 wre shown standard 


hrou } 


columns, ibs 


for continental 
orze anal 
accurate 
standard land 
rock of density 


srth’s crust and mantle, 


and o« deduced bv 


Shurbet rie 


ans of relatively 


The 


eonsists of 33 km. of crustal 


2-84 
The 


consists of 5 km of 


data from explosions 


overlaying mantle rock of 
eorresponding ocean columu 
sea water (density 1-03), 1 km. of sediments (density 
2-30), and 44 km. of crustal density S4) 
; a total depth of 10) km. of 


land and 


rock 
the mantle for 

With 
columns are 
33 km., corresponding to the depth of the Mohorovieéié 


ver 


these densittes, the oceal 


eTrust 


isostatic equilibrium at depth of 


comtments 
impact of the 


the Mohoroviét 


discont under the 


At the 


the 


Theteorites 


formmg 


chseontinuttyv 


time of 


ocean basimes, 
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must have been vel under the areas now corre 


sponding to contiments and oceans 
right (labelled 
have been mtermediate 
below the 


as shown on the 
pristine’) m Fig. | Its depth must 
between the present depths 
of this discontumuity oceans and contents 
Using the data of Kossuune for the 
Earth corresponding to continents (Ineluding margin 
it can be computed from the 
volume balance that the level in question lay 14 kin. 
depth of this discontmuuty under 
the Fig. 1. The standard 
land and above the Mohorovicesd 
discontinuity appear superposed on this base-level 
(with the layer The figure 
represents the position of the land 


total area ot the 


al seas) and oceans, 


above the preset nt 
continents, as shown 
Sections 
sedimentary omitted) 
proper relative 
and ocean colurnns tunmediately after meteorite 
When @&usost atic conditions pre vailed, pro 
fulfilled The 
oceans and 
conditions, 
rock «at 
discontinuity, 


day 


We 
vided 
first Is 


have been 


adjustment of 


two conditions 


that isostatic 


from pre 
took 
depths 
eccurs m the 
The second is that each standard column (land and 
OCeATIL) Mohoroy 1c has 
remained approximately the throughout the 
Earth's Tee the first formed 
This assumption is reasomable in the 
sediments compared 


pristime to 
horizontal flow of mantle 
the Mohorovieié 


mostat re balance of the 


place by 
below 
pre 
above the discontimulty 
Sebrrit 
were 


history ocean 


view of srmall 


thickness and mass ot Ocean 
with the corresponding quantities for a total column, 
and that fast 
compared with erosive 


On t hie 


Hnaplies isostatic readjustment was 
processt ~ 


assumptions, & first approximation to 


the mean depth / of the eraters corresponding to 


fore ist 
ment is fixed nately as the the 
in the standard continental 
thickness 
This 
The 


eorre 


the primordial ocean be 
difference of 
thickness of crustal rock 
and 
ignored in the 


sediment 
Fig. 1 


respects 


with, the 
indicated 


oceanic columns, 


latter, ws 


estimate can be improved two 


first is to melude in the estimate an additive 


tion for the ocr secliments, primordially 


these in continental 


correction, 


deposits must have existed 
The present thickness 


vields 2 km. for th 


eolunun uch 


sediments corre 
that the total area of the deep 
the remaimdoer of the 
thisst 


from 


sponding to the fact 
oceans is about 
Earth Secondly, wk the 
the depths of the 


the « aN of the 


fact 
reckoned 
rims*, 
to the 


corresponding 


include kim. in d 


840 m.) of the 


ome Can 
result 
ible 


Continents The 
Table 2 


valu The 


mean height 
value with Pos 
error of T it 
craters forming the 


Prior 


height of rin / of teorite 
pronordial 
to the met 
overla n t he Mohoroy ontinuityvy to an 
The value of L 


thicknesses of 


ocean basins can be obtamed 


it Tt, the crustal roe ks have 


mately uniform height / can be 


computed direetly from the present 


crustal rock under the continents (imeluding margmal 


4 om 


areas! 


The 


difference of the 


and the corr ponding 


Earth, as 15 km 


and oceans 


the surface of the Teer 


rim height J is then 
height of the 
and L (the 
kness 


1 appears in Table 2 with a po 


simply the 
continental crustal column 
with the 
The 
error of 


oft 


standard 
correction associated sedinnmemt 
cancels approximately ) vali oft 
sible 


per cent of its value The mean diameter 
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aters corres Ocean 


1 taken 


the mean area ol present 
Dhese Computations pre me that ar eireulal 
recometrical model 


both the 


represt 


ocean basins, 


ul that tsostatie the duameter 


pros 


M 


pros 


i 


Tablk 


Ww per 


These 


each 
of the 
sequence of events involving Isostatic 
for the 
im explamung 
Africa as the 


ocean, with a bole 


Vaebilit 
‘ risa 
here ocean 
Daly 


ieture of South 


Thon, simular to that postulated 


has been nvoked by 
hy Vredetort 
it of a meteor 


eed to 


Harrison 


isostatic readjustment of the 


consider 
pristine ocean basins after meteorite but 


he does 


Currie d out 


not attempt a treatimeru 
He considers the Paeifie Ocean 
bod 


two 


here 
meteoritic 
that 


prese nt 


from the fall of 


tO arise 


hereas the more reasonable assurmption 


mpacts were responsible te m the 


ork 


Correlations 


obtamed bet ween 
for terrestrial explosion 


and = 


eraters and creular The 
olid eurves shown for eraters on land re present the 


Fiy. 2 shows the corre 
the diameter J) and depth 
hand, 


and meteoritie craters, on ome 


mara, On the other® 


quadrat form 


hard and 
d from the din 


The 
emsion at explosion craters’ 


rou k, wh ‘ the corresponding 


basalt and sedimentary 


fit to the dimensions 


was chosen by a least-squares 
of lunar craters'® of Classes I/7 and LS, 
The craters of Class IH, lying in the 
and of Class LS, in the tloors of the maria, corre spond 
to hard rock, respectively 

on exists between the data represen 
hard and 


respectively 
highlands, 


soft 


miferemee 
close « 
ative of 
oft rock. and the corresponduyg curves conmstructé d 
cline explosion eraters 
uiar crater im question 


formed m 


tTeoriti« eraters mm 


TLS terre st? 


trom the 


t he 


hard and 


correspond to the form 


for craters 


eurves 


water 
a,a l fa 


The coefficient a, for hard and soft rock was determ 
ned from the of eraters, (slasstone HH) 


maria, an 
fitted funct 


forme dl by ‘ xplosion 


This proced ire pre 
defined mn terms 


‘lasstome (5). respectively, 
of nuclear bombs im 
SUP poses that the 
ot the depth of water 4 by 


water? 


ter 


have a value of the order of unity tor a crater” 


However, the 
promt nt of the precise value of long @s Is 
in the 112 <u< 2, roughly For both hard 
and the coefficient a, and exponent 

correspond to a least fit of the data tor 
* of Class V. which are the nine craters 
for which the are displac: | 
farthest from the curves for Class [im Fig. 2. The 
representative pomnts for the lunar maria fall closely 
mm the curve for craters formed in hard rock under 
water. The final link in the argument that the buna 
eraters formed in the 
provided by the terres 
Car 


resulting curves are approximate) 


soft rock, 
squares 
hinar craters 


represe itative 


aria are simply meteoritic 
presence of a hydrosphere 1s 
trial meteoritic crater of Deep Bay? It 
argued strongly that this erater must have been formed 
by impact of a meteorite In water, and the corr 
sponding pomt hes close to the curve expected 
Prior to the impact of the meteorites forming the 
ocean basins, water must have covered the Earth 
to a uniform depth 6 above the roughly level surface 
of the crustal On the that the 
total volume of sea water has not changed 
the ocean basins were formed, the 
km \ceordingly, 
meter u did corresponding to equation (6) 
a value of roughly 1/11 for the crater corresponding 


rock assumption 
great ly 
value of 

the 


~ approximately 3 para 


had 
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to the average prunordial ocean, and lies 
within the range for which the curves of 
Fig. 2 for craters in hard and soft rock 
under water apply. The diameter J, 
as a function of the anisostatic depth d 
for each primordial ocean basin, is plotted 
in Fig. 2 from the data of Table lL. The 
correlation of the points for these data 
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with the eurve for craters formed in hard 
water is excellent, agreeing 


that 


rock under 
with the faet 
ocean basin Is basaltic 
data on the 


the substratum of an 
Furthermore, no 
dimensions of the linar 
were used in 


maria or terrestrial oceans 


the construction of the curve 
On the other hand, the points correspond 
ing to the diameter ) and present depth 
with the 


in quest ion 


d° ot an ocean show agreement 
only 


might 


within an order of magnitude 
that the 
and depth oft 
fortuitous as reg 


eurve 
One 
correlation of 


argue excellent 
diameter 
erater obtained 1s urds 
the eraters corresponding to the primor- 
dial oceans. To rule out this possibility, 
height 
will be 


between the 


the correlation of diameter and 
of rim will be examined. It 

assumed that the relation 
diameter D and height of rim / of a crater 
formed in water (for 1) can be written 


as the linear form: 


D bl (7 


fixed im the 
rock by the 
(#77) and 


The corre- 


coethcient b, 
hard and soft 
dimensions ot Cilasstone 


the 


cases of 


with 


(jlasstone (NS respec tively. 
sponding straight lines appear in Fig. 3. 
For the Class V, 
certain heights of rum are available 
with the result of the corresponding line for hard 
rock’®. heights of rum of the lunar 
maria can be approximated as the maximum heights 
of the encircling mountams 
(2 kin.) of the lunar highlands above the lowlands’. 
Schmidt's this vields the represen 
tative pomts for the lunar maria shown in Fig. 3. 
The agreement of the pomts with the line for craters 
formed m hard under water clearly is 
Also shown are the diameters of the primordial 
ocean basins as a function of the anisostatic height 
of rim 2, from Table 1. The correlation of the 
points with the line for craters formed in hard rock 
under Furthermore, the fitting 
line was determined completely from the dimensions 
of Glasstone (/7) As a final argument, it may be 
noted that the representative pomt** for the terres- 
trial meteormtic crater of Deep Bay (formed in soft 
rock) lies reasonably well on the appropriate straight 
line. 

Analogous curves for 
rock on land are shown also im 
two eurves were determmed from 
explosion craters basalt and sedimentary rock'*, 
and of lunar craters'® in Classes 1/7 and LS, respec- 
tively. The correlation of the points for terrestrial 
meteoritic hard and soft rock with the 
corresponding individual curves is not close, be- 
sparsity and inaccuracy of the data. 
similarity of Fig. 2 and Fig. 3 1s 


lunar craters of only a few un- 


tor comparison 
Howeve t hie 


less the mean height 


results*® 


Fre 


row k rd. 


water is excellent 


hard and soft 
Fig. 3. The 
dimensions of 


craters in 


eraters tn 
cause of the 


The general 
obviows. 


GLASSTONE 


GLASSTONE (S) 


SOFT ROCK 
N 
HARD ROCK 


METEORIT 
METEORITIC, 
LUNAR, CLASS 
* LUNAR, CLASS 


10 i0 


Height 


metres) 


f rim l 


f diameter versus height of rim f 

iaria, and var is Classes of crater 

functions for crats n land an 
and sott rock 


dimen- 
the 


In general, the correlation of the pristine 


S1OnS of the terrestrial oceans with those of 


lunar maria is excellent 


Origin of Continents 


It the primordial ocean basins were large meteoritic 
that the primordial continents 
simply structures corresponding to the rims 
of these craters lo see if the model is adequate 
quantitatively, one can calculate the average width 
of the rim of a erater corresponding to a primordial 
ocean It will be that the 
of the rim is a right triangle in the plane of the axis 
crater, with the hypotenuse 
and one side parallel and 
The altitude of the 


eraters. it follows 


were 


assumed cross-section 
of symmetry of the 
forming the outer slope 
one perpendicular to the axis 
triangle is the height of rim /, and the length of the 
base will be designated by f. The value 
r of the base of the rim can be calculated from the 
data of Table 2 by invoking Schréter’s rule'®** for 
lunar craters, that the volume of the material dis- 
placed from the crater equals the volume of the 


average 


rim. This gives : 


— — (8) 


(3/4)D 


on these assumptions, and the average value of the 
base of the rim is éntered in Table 2. It can be 
noted that Schroter’s rule is a@ necessary consequence 
of explosive origm of a crater*’** 

For the continents regarded as circular in plan, 
one can determime an average diameter from equat ion 
(1) by taking A as one-sixth of the total area of the 
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ynsidering Eurasia as a single contiment) 


continents 
The corresponding average 

mately 5,600 km From the 
r it can be seen that two abutting rims 


diameter approxi- 
result of Table 2 for 


from adjacent 


eraters corre sponding primordial Vie ld 
an average width of 5,800 km for acontinent. ‘Thus 
the hypothesis is closely consistent with the mean 
limear cimension continent in plan, as 
observed 

At the time of formation, the primordial crater 
rims were mountains of lunar type, and not of the 
folded type characteristu of present terrestrial 


Earth 


primordial 


these 


Lope graphy Further, 
height 


were of about twice the 
i to-day for the highest peak (Mount Everest 


above the 


observes 

The eroded remnants of these mountains are the 
continental shields of ery stalline igneous and meta 
morphie rock of Pre-Cambrian age, forming the 
nuclei of the continents The view that the con 


tise ntal shields are sumply the erode d roots of ancient 


stems has been expressed by Collms® 


mountam sy 
have gained genera! 


Wahl** 


and and seems to 


eceptance 
These ideas yield a direct and natural explanation 

of Wegener's law* This law that the fre 

quency curve of elevation on the Earth shows two 


states 


correspond ng to the oceall 


pronounced rae X 
the thesis of the 


floor and to the continents On 
article, one maximum arises from the 
craters forming the primordial oceans, 
corresponds to the rims of the craters 
reached eon 


prese nt floor 


level of the 
and the other 
During the time since these 
level, the 


rims tirst 
ot erosron, deposition, 


processes 


tinental 
balance e, to 


and diastrophism have maintained @ 
vield a roughly constant moan height of the con 
tineits The possibility of explaimung the law m 


inducement to Wegener m 
floating contiments 


question was & major 


formulating his theory of 


Discussion and Conclusions 


It. is clear that the hypothesis proposed yields a 


direct explanation of the 
correlation of the pristine dimen 
those for 


origin of ocean basins and 


continents. The 
inferred for the ocean basins 
sl craters formed in water 


with 


lunar features and terrestrii 
argument tor the genera! validity 
in the depths of the 
continents and 


represt nis a strong 
of the ideas The 
Mohorov 
oceans appears directly as an 
the argument, without the need for 
the theory 1s 
diameter of a contment, 


disparity 
under 
esseyit hal element im 
ad hoe 


consistent 


with 


tions Furthermore, 
anc 


the observed average 
Wegener's law follows naturally 

wticle have an Important 
ce impact theory of the forma 
Baldwin"’, 


craters 


The considerations of th 


bearing on the meteorit! 


of lunar craters. In the view of 


tion 
Urey"™ and 
formed by meteoritu 
feature peculiar to that 
the Earth 


However, the lunar craters obviously extend 


prevale nee of 


Kuipe the 
Moon is Not a 


on the 
body, but implies @ similar 
¥ by meteorites in the 


bombardment of 


past 
over a wide spectrum ot siZes and agos On the 
other hand, only 17 craters or clusters of craters 


were known at the time of Baldwin's work, and all 
these craters were small (of diameter less than 2 ki.) 
by lunar standards and of recent geological age 
During the past decade, the situation has changed 
markediv. Discoveries of meteoritic eraters in this 
period have enlarged significantly the total mumber 
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The age horizon has been extended 
Paleozoic (Brent and Holleford Craters 
and the size of crater to a diameter of about 14 km 
{Dex p Bay) Furthermore, the discovery oft copsite 
in Barringer Crater™ in Arizona and m the Rieskessel*®* 
reinforced strongly the contention 


to Early 


in Austria has 
that erypto-explosive features!?**" are in fact meteor 
itie in origin. If this view is accepted, the Vredefort 
structure’? provides an example of a meteoritic 
crater which is roughly 130 km. in diameter and 1s 
Pre-Carboniferous in age. Finally, two large circular 
been noted may be 
origin, diameter of 


in Canada, whieh 


and has a 


arcs have 
meteoritie 
100 km 


one 


Since the meteorite tormung the ocean 
basins oceurred far back in Pre-Cambrian times, 
it is impheit im my thesis that the bombardment 
of the Earth by meteorites has shown the same 


intensity throughout the ages as lM the corresponding 
case of the Moon. At the present time, the Earth 
is experiencing merely the terminal phase of the 
marked by relatively sparse and small 
In the past, the smaller craters on land 
vanished rapidly through 
and diastrophism. The larger craters are 
resistant to these but another 
isostatic readjustment, operates to make identifica 
tion difficult, as in the cases of ocean basins and 
Only for craters formed 


process, 
meteorites 
ation 
relatively 
factor. 


erosion, 


pre 


crypto-explosive formations. 
of large meteorites m the hydrosphere 
over an extended 
afforded 
view of 


by impact 
is there hope of preservation 
period of time, because of the protection 
by the water from subaerial erosion In 
the enhanced rate of sedimentation m the shallow 
seas close to a land mass, the chance of preservation 
increases with the depth of the water®’. 

The primordial ocean basins were simply the 
largest meteoritic craters ever formed on the Earth, 
entirely analogous to the cireular lunar maria 
They owe their preservation to their size, in spite 


of the effeets of isostatic readjustment, mountam 
growth, erosion, and sedimentation in masking 
the characteristic features of a meteoritic crate 


Because of their extent, transcending that of any other 
hydrospherie features on the Earth, it has been 
possible here to correct their dimensions for isostatic 
readjustment in simple This particular 
method cannot be applied m the case of a marginal! 
sea of the ocean; it is possible that many such 
seas are meteoritic in origin, but demonstration of 
the fact may be difficult im an individual case. A 
possible example is the arm of the Gulf of St. Law 
rence, outlined by the coasts of Nova Scotia and 
New Brunswick®® ; the diameter is 300 km. 

Ideas similar to mine and Harrison’s” have been 
adumbrated by others. Chenoweth®® has pointed 
out the close similarity between the Northern Canary 
Basin and Mare Crisium, and he has noted analogies 
in the features of the floor of the North Atlantic 
with structures in the basins of lunar maria Gold® 
has speculated that the patterns of circular 
in the zones of tectonic mstability and gravity 
anomaly, and in regions of earthquakes and vol- 


ares 


canoes on the Earth, may reflect the destruction 
of hydrostatically stratified balance by ancient 
meteorite impacts. A theory of Howell’ bears a 


superficial resemblance to that presented here, 
but differs in that the meteoritic impacts considered 
are not explosive m nature A full account of this 


work will appear elsewhere. 
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GALACTIC EXPLOSIONS AS SOURCES OF RADIO EMISSION 


By Pror. G. R. BURBIDGE » 


Yerkes Observatory and Enrico Fermi Institute for Nuclear Studies, University of Chicago 


The Problem of the Energy Sources 


fis generally believed that the 
| non-thermal radio emission, both inside and outside 
our Galaxy, is high-energy electrons and positrons 
moving in weak magnetic fields. The 
thermal sources in our own Galaxy, such as the Crab 
and the Cassiop: ia A thought, 


tor be that 


major source ot 


strongest nmon- 


source, are known, or 


remnants, and it 
majority of the non-thermal radio-frequency 
radiation emitted } arisen directly or indirectly 
from supernova The extragalactic 
sources are radiating at power-levels up to 107 times 
that of our Galaxy. 
The most difficult problem associated with this 
mechanism of emission has always been the source 
the energy contained in the high-energy 
particles and magnetic field. The first idea as to the 
source of the energy came when Baade and Minkow- 
that the source Cygnus A was two 
galaxies in collision. This was followed up by the 
spectroscopic work of Minkowski* on the source 
identified as NGC 1275. He showed that there 
two large-scale regions in the system with a large 
relative velocity between them. However, neither 
this result nor the somewhat more subjective argu- 
ment that 
sion is conclusive, and fundamental objections have 
been raised to such an explanation. On one hand, 
Ambartsumian* has shown that the frequency of 
collisions of galaxies in the general field is too small 
to explain the. observed numbers of radio sources. 
Secondly, the major theoretical argument in favour 
of the collision hypothesis is that the kinetic energy 


supernova Is possible 


strongest 


now 


suggested 


} 
SKI 


were 


some sources look like galaxies in colli- 


verted to magnetic 
is has been pointed 
this argument 


collision is cor 


However 


Shkiov 


dissipated in the 
and particle energy 
and by 


out by me 


requires that, depending on the svsterm bem dis 
cussed, between | and LOO pre reent of the energy avail 
able in the into 
these energy 
appears to be 
seems Lnpossible to fulfil 

Other explanations for particular sources have 
In analvsing the sults for M 87. 
possibility that the annihilation of 
anti-matter could 


collision must bee transferred 


Since the transfer process 


modes, 


inefficient. such requirement 


very 


been proposed. 
I mentioned the 

a comparatively small amount of 
give the required energy in the form of electrons and 
nponent* This 
argument was applied mor Hovle and 
but, although such an uiea still has its attrac 
tions, been faced by a fundamental difficulty 
concerning the origin of anti-matter and its separation 
trom matter. I have considered a modified version 
of the collision hypothesis which would apply to 
clusters of galaxies'®. This theory suffers from the 
objection that, though some radio lie in 
many new identifications Bolton" 
and Mills’? show that the majority do not. Finally, 
Hoyle’® has given a new treatment of the problem, 
again using as a basic hypothesis the idea that, m 
A and NGC 1275. the only strong 
collisions are the 


positrons without any nucleon cor 
nerally by 


9. 
me”; 


we have 


clusters, by 


the cases of Cygnus 
extragalactic sources he discusses. 
source of the energy. 

this work was done 
different types of galaxv which are abnormally strong 
radio emitters has come from optical identifications 
using the accurate positions obtained by the observers, 


Since further evidence of the 


pice 
4 
| 
aye: ust of 
2 Gold, T., Nat 
na 50 1545 (1958) 
“Chenoweth, P, Sor. Amer. 69, 1545 (195 
a 
Gs 
= 
ae 
: 
J 
: | » A i 


L054 


in particular Bolton and the California Institute of 


Pechnology group" The least predictable ot these 


results, in the light of any of the foregoing hypotheses, 
im the Treqiueney with which man strony sources Can 
be identified with single or double elliptical galaxtes 
Phe radio source which as the first systern to be 
lentified this tegory. and which be the 
prototype of this kind of source, is M 87 A mumber 


re i lL bv Bolton 
do elliptical g 
yeneral char 


laxies differ from other 


First, it 1s 


acteristics 


believed that, on the average, thev are more rmuassive 
than either spiral or irregular galaxies Secondly, 
they appear to contain very little gas and dust 


igh the f the IT) 3727 feature in 


presence ¢ 
shout 30 per cent of all elliptica iluxies shows that 
some excited vas 1 pre sent. detailed investigation in 
meortwo ca 4 shows that ther very little gas 
10) 10-* of the mass-—and that it is concentrated 
at the centre Vhirdly, studies of the luminosity 
distribution and the apparent 174 together with 


mia ‘ Hriates Sil rest that elliptical galaxies are 


wh dew er piral galaxi 


tronably, tor 


SOUTCES Silt 


s10n hypothesis can be ruled out, and it appears mo 
tble that the sources of energy le ow the 


thes 


which are 


probs 
Stars im galaxies The only ources of energy 
the phenomenon in 
eh was discussed 
Many 
of the elliptical galaxies probably have little rotation 
(M is do, 


with galaxy, 


it would plainly be a very 


ack quate to explain 


single galaxies are anti-matter, wl 


earlier, rotational energy, and nuclear energy 
" spherical system) and even if they 
very little gas spread throughout the 


difficult matter to utilize 


such energy, 20 that nuclear energy is by far the 
most plausible Shklovskv’. in rejeeting the 
collision hypothesis for other sources has veneralized 
the argument that supernovie are the basie soure:s 


of energy for objects such as the Cygnus souree and 
NGC 5128. both of 
87 Without 


latter work I would like to propose that supernova 


which contain much gas, and : 


inte critical appl tisal of this 


ire also th oures f energv im all those elliptr il 
radio emitters In ck velop 
in mind that the 


this 


which are St 


hypothesis, we must bear 


scant spectroscopic data on objects of type 
suggest that they do not differ noticeably from the 
mapority other lliptical calanie n their stellar 
content 

nagnituce ofthe etter that we have to xplain 
can be taken from the ener caleulations that have 
been made for J 87 (ref. 8S) and NGC 6166 (ref. 6), 
with these treated a typical ples For 


inimum total energy for 


ki is of the pases 


it has been fo 


parti les and magnetic f order ot 


ergs In this galaxy the jet is due to visible aecelera 
tion or synchrotron radiation with electron and 
positron enmergies mn the range 1 100 BeV and mag 


netic fields im th region having strengths of the order 
of 10-% 10-* ga Im all the this 
however, there is no component of optical 


radiation so far detect« d which ean be duc 


other sources in 

category, 

to acceler 

ated particles. The minimum magneti field strengths 
deduced are accordingly, for all these 

intly larger the fields which I 

the interstellar 


sources, mot 
believe 
matter of 


signifie than 


to exist normally in our 
own Galaxy 

In a typical ellipty il galaxy, in the central region, 
most of the light K giants which 
are probably stars in the range of 1-1-5 WV. that have 


of the Hertzsprung 


IS eontributed by 


into the giant region 


evolved 
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Evidence for this comes from the 
Min h of the stellar 
with 


Russell diagram. 
and the 
s, therefore, 


content probably stars 
2M 
Im the 
such a 
Now rnovit 
few hundred 


y require d for the strong sources to emit at the 


eourse of evolutpon some stars in 


normal 
relax 


will eventually becorne Supe rnovie 


exploding at a rate of one every 


vears per galaxy cannot provide the 


ener 


observed rates This is easily hown as follows. 


a radio source such as ~ 


tted by LO 


Phe total energy m 

10°" ergs or the 10° supernova 

In t hie 

released by the 
10° years 

such @ source, which can be estimated 

the assumed 

mayne ti the lel, is of the order of 


Thus the 


energy em 
normal course of events, this energy would be 


a period of 


radio 


nuclear explosions in 
However, the time-scale tor 
from the 
strength of the 
lo 
the supernovie would 
that required For 
such as VGC 6166 or 1. 


energies of the electrons and 


vears reservour of energy from 
build wp to only ~ 10? of 


S87. 


this difficulty becomes 


SOUTCOS than 


stronger 


even more severe since the normal time-scale would 
be ~ 10° years. What is needed here is a mechanism 
that gives rise to a large number of supernova 
explosions in @ comparatively short tun Phe sug 
yvestion that T make. therefore. is that one supernova 
acts as a trigger to set off a chain reaction of stellar 


such 


knowledge of stellar 


xplosions situation possible 


Let us review out 


galaxies 
Density of Stars in Galaxies 
a 


In the spiral galaxy. there are 


eentre of 


some 1:3 107 stars within a radius of 7-4 parsecs or 
a mean density of 1.700 purses ref. IS In 
elliptical galaxies, the vradient of lumunesity shows 


that the gradient in density is much steeper than it is 


for spirals. However, we ha no wav of estimating 


the star density at the eentre of an elliptical, 


very 
at 


vithin about | centre, 
of the Virgo Cluster 


which is 


that is, parsee of the 


the distance | parsee i 


mol 


ately thout two orders of magnitude 
below the seeimg lirnited re soly Ing powel of the 
himinosity distribution 


larue st 
land-based tele scopes 
and the velocity dispersion of the stars or gas in large 


elliptical galaxies such as NGC 3379! and N&¢ 
$278!'* enables us to estimate the average density over 
» volume contained within a few seconds of the 


we take the results tor $278 as an 


find that a mass of 3 x 10° M is con 


centre It 
example, we 
tained within a radius of 85 parsecs, or the 
stellar density is 1,200 in 


average 
The 


lensitv curve 


this volume 
results obtained by approximating the 
for an isothermal gas sphere correspond to approxim- 
ately the However, it 
that the central region is con- 
siderablv higher than this Moreover. work 
on .V 32 sugyests that dwarf systems tmay be con- 
siderably than elliptical galaxies 
The mean density within the radius containing half 
Ve 32 is 85 times that in NGC 3379. 
densitv of NGC 3379 about 
> similar to that in NGC 4278, then 
three galaxies the 


same density is possible 
mean density in the 
recent 
denser large 
of the mass of 
If the central 
1.200 stars parsec 
if the same model applies to all 
central density in .W 32 is at least 100,000 stars 


were 


parsec, 

' Let us suppose that the stellar density of the vers 
centre of a galaxy is of the order of 10° M 
In this case, we might that this density 


prevails over a radius of I parsec from the centre 


parsee 


Lrrieagrime 


A 
In what 
tv] 
i 
in 
i 
ie 
a 
i 
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Under such conditions, application of the virial 
theorem shows that the velocity dispersion of the 
stars is about 400 kin. see This is comparable with, 
rr less than, the velocity 
in the larger bulk of 
range 400 SOO km. 
condensation cannot 
its contribution to the integrated light of the nucleus, 
cannot be 
said that such a feature The forma- 
tion of a star cluster cut of gas ejected from earlier 
stars, the gas dissipating 


dispersion of the stars 
the nucleus, whi h lies im the 
such a tiny central 


observed directly and since 


Since 


seconds, is negligible, it 


could not exist. 


of radius a few 


nerations of evolving 


much of its kinetie energy before stars form, makes 
such @ system possible 

region the probability of stellar 
collisions 1s high. This point has earler 
been made by Shklovsky’. If such a stellar collision 
well be the 


instead of a 


In such a dense 
quite 


leads to a stellar explosion (and this may 


ise). this will itself provide the trigger 
ipernova explosion which I shall discuss 
next. However, much depends on how such a dense 
entral condensation forms and whether or not it 1s 
that is. whether the 


normal 


phy sically separate entity. 
unplitudes of the orbits of the stars are less than 
the dimension assumed for it 
to conelude that a reasonable extra- 


rerests that the ce ntral 


It seems fair 


polation ot the observations su 


upward from 


10 stars 


densities im ¢ galaxies 


al 


10° stars parses to values im excess of 


Furthermore, we misy speculate that 
range 10°10 
present In some cases 

It is interesting that 
that one of the elliptical galaxies in the pair NG‘ 
4782, is more centrally 
Direct 


densities in the stars parsec*® may be 


Cireenstein!® has suyyveste d 


$783, which is a radio source, 
eondensed than is the usual 
recently taken by Ek. M. Burbidge 
of the 120-in. telescope of the 


plates 


cast’. 
at the prime focus 
Lick Observatory 
that the nucleus of one member of the pair is 


how 


uch more highly condensed than the other 


Supernova Explosions 


that for 
supernova outbursts 


likely stars of masses not much 


It is 
er than the 


he of the 


Sun, will not 


implosion explosion type? but will stem 
from the explosion of degenerate material in the way 
Hovle Fowler?. The total 


that is released in such explosions is of the 


proposed by and energy 
order otf 
lw 

raciiation, 


charged 


rom SUpernor ainy 
and high- and 
amount of degradation of the radia 


X radiation, low energy 
particles. The 
tion by the supernova material itself is not known 
However, it is reasonable to suppose that a consider 
ible fraction fairly hard radiation. 
The comparatively small amount of visible radiation 
as against the total amount of 


will escape as 
in Known supernova, 
nuclear energy available for release, would also suggest 
When incident on the surface of a nearby star, 
the major the energy which is carried 
in y-radiation will be scattered and absorbed. The 
total absorption for energies of a few MeV. will be of 
This corresponds to a 


this. 


amount of 


the order of a few 
penetration in a giant, according to the tables of 
Sehwarzschild, of the order of 104-10% em. in the 
convective zone, that is, the top of the convective zone. 
In a normal solar-type star it represents penetration 
of only a few metres or perhaps penetration to just 
below the bottors: of the atmosphere. The low-energy 
charged parti les will presumably be stopped trom 
The high- 


penetrating by the star’s magnetic field 
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energy particles will penetrate considerably farther 
than the y-radiation 

If a flux of energy EF ergs is emitted in the first 
supernova explosion then the energy incident on the 
will be £/427D%, and the 

per gram if the radiation 
before being absorbed is H/47D*: 
em. to 
we find 


surface of a star Dem. away 
energy 
through gm 
For values of 
em. and Be equal to ergs, 
that the temperature of the surface lavers of the star 
to degrees 


absorbed Passes 
D ranging from 3 x 10! 
witha ~ 4, 


will be raised to values from LO 

If the material is heated to values in the upper 
part of this that is, 107-10° 
nuclear reactions will abruptly commence. 


temper rature-ranye, 
degrees, 
The reactions that can occur will depend on the 
of the The 
probable reactions will be involving earbon, 
hydrogen It appears that 
generation of a detonation 


most 


composition material present 


those 
oxveen and 


here is the 


rmitrogen, 


what we have 
be propa 


in suitable circumstances, 
Without extensive numerical 


wave which will, 


raute d the 


mterior 


work it is not possible to determine how the propa 


gation will yo Iwo effects have to be considered 
he first is that the 
higher dens 
that there 
of the star. 
wave passes through the star will 
lead to explosion. The of this will depend 
on the type of star on which the radiation impinges 
The problem is somewhat similar to that encountered 


must be propagated into 
second, the 


and peo 


will be 


\ sudden generation 


regions ot 


metry is such a focusing effect 


towards the centre 
of energy as the 
violens 


by experimenters who are trying to generate thermo 


In their ease, some 


nuclear reactions ina hot 
of the limitation on the generation of thermonuclear 
bremeastrahlung 
However, 


power Is the rate of loss of energy by 
yrocesses and the confining of the plasma 


d radiation may be lost 


in this case the back-scattere 
or mav simply heat the atrmosphe reso that it expands, 
but the forward-seattered radiation will be 
further in the star, thus causing pre-heating before 


absorbed 


the detonation front 

Ifsuch a chain reaction of ste llar explosi ms occurs, 
slowly brighten The 
is determined by the 
rate at which the 
supernovie fades Suppose 
over which the event 
taken for 


passes 
the 
rate ut 

separation of the 
light from individual 
that the radius of the 
oeceurs is about 50 parsecs, 
the whole event to occur will be about 150 yvears 
It will be for radiation 
to travel through this volume 
needed for each star to explode after it is irradiated 
The brightening of the galaxy will be 
able. the maximum being reached just at the poimt at 
which the density of stars begins to fall off rapidly. It 


stars arn he 


volume 
then the time 
a little greater than the time 
a finite time is 


arnee 


very consider 


is this drop in density that will stop t he cham reaction 
The brightening nay armount to something of the order 
of 10 mag. or greater. However, it is not clear whether 
such radiation will appear in the normal photographic 
region of the spectrum, for the following reason. 
When such an event occurs, the first supernovie 
will brighten the normal fashion, the 
original radiation being emitted. After a consider- 
able amount of gas been 
succeeding supernovee will irradiate this gas It 
become ionized and will achieve a temperature near 
10,000 It will also have a high random velocity 
since the gas is ejected from the supernove at several 
thousand kilometres a second In such a situation 
all the forbidden lines shells will 
appear. Such a situation is reminiscent of what we 


galaxy in @ 


however, 
will 


has ejected, 


excited in nova 


Fell 
4 
* 
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see in some of the abnormal radio sources such as 
Cygnus A, 3C-295, NGC 1275, and NGC 1068. 
Very strong emission features such as [O LI] 4 3727, 
[N II] AA 6548, 6583, Ha, [O TIT | 44 4959, 5007, 
[Ne V] A 3426, ete., will appear. A very large amount 
of energy will also be emitted in Lyman a. There 
are, therefore, several stages in the evolution of such 
a model. In the first stage, the galaxy will apparently 
brighten in its nuclear region. In the second stage, 
very lines excited by electron colli- 
sions and high random velocities will appear. In the 
third stage, the random velocities of the gas will die 
down and eventually all the will disappear 
since it has velocities considerably in excess of the 
velocity of the galaxy. Throughout all this 
the raclio increasing in imtensity 
and the high-energy particles are diffusing out through 
It seerns probable that the supernovae 
ive rise to the high-energy particles which move into 


strong ermmission 


escape 


eTnission 
the galaxy. 


the re pions alread) 
they 


apectra of the 


contamimng 


magnetic field, 
Finally all the 
explosion will have disappeared and 


vhere racliate evidence m 


ontv the radio emission will remain 


It appears that. if the nuclear regions of galaxies 
‘ xplode in the wav malicate ad. they will also he strony 
sources of racliation A very powerful 
mechanism for acceleration of particles is indicated. 


Consider, for example 


‘ 


two supernovae which explode 
few weeks or days apart Many of the 
epeeted with the supernova shell 
much greater than that of the main body 
of the material in the shell and will therefore travel 
ahead of it. However, these particles will very soon 
collide with the expanding shell from the second 
supernova and be reflected \ large number of 
particles can, by this mechanism, be trapped between 
supernova shells \t reflexion they will 
first sugue sted by Fermi rhe 


part icles 


tirst will have a 


ve locity 


two each 


in energy in the way 


energy gamed through such a mechanism 1s enormous 


for particles with the right trajectories 
Conclusions 
Ithough wh a 1068 and NGC 

1275 car bn seen to be spurais it is ternpting to suppose 
that the same basic mechanism is operating here as 

the case fi the radio sources associated with 
eliipt sl galax In piral systems 16 1s possible 
hat there are regions where the star density is very 
high. Moreover, the mor assive supernove which 

“ay bee oxy ted in i } valaxies will release more 
energy and thus make the process more efficient. 
On the basis of this discussion we may tentatively 
classify some of the identified radio sources in an 
evolutionary sequence as follows: 

First stage: NGC 1068, 1275 

Second stage: Cygnus A, 30-295. 


Third stage VW 8&7. NGC 6166, NGC 4782-83 and 
other elliptical galaxies. 
that NGC 5128 


Is & BS) stem in whi h such an ¢ xplosion has oceurred 


rollowing Bolton*? we may SUPpPase 
more than once 

I have earlier which 
that high stellar densities may be present in dwarf 
galaxies. Let us that a chain-reaction of 
explosions occurs in & galaxy with the characteristics 
of M 32, but at a distance corresponding to a red- 
shift of 100,000 km. see. At this distance the appar- 
ent magnitude of .V 32 would be + 25-5, below the 
limit of any available optical telescope. Brightening 
of this galaxy by explosion would bring it well above 


results suggest 


dese ribed 


suppose 
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the limit of observation. However. after the super- 
nova phase has ended the galaxy will fade again but 
will remain a powerful radio source. Such a pheno- 
menon could account for many of the sources which 
are apparently not identified with optical galaxies. 

If the model outlined here is found to be acceptable, 
a number of general conclusions can be made. 

(1) Strong radio sources will be produced in galaxies 
where the star density is high 
ily always occur in the most 
can occur in dwarfs also 


They will not necessar- 
massive galaxies but 
The production of a strong 
source is a chance event since it requires that a star 
become a supernova while it is in a region of high 
density. 

(2) Elliptical galaxies which are 
are comparatively 


strong sources 


old when this This is 
because a star of solar type needs 10 20 10° years 


wid triggers a 


oeceurs 


to evoly e be fore it becomes a SUpPernoy a 
galactic explosion 

(3) Sources which cannot be identified with optical 
objects may be at great Alternatively 
they centred on dwart galaxies the 
which have exploded but which now are below th: 
detection limit of the largest optical telescopes 

(4) If strong emission lines are present in identified 
this suggests that the explosion occurred 
comparatively recently. the 
brightening or fading at this period may be 
hundreds or thousands of 
investigation of the optical brightnesses and spectra 
of such sources should be undertaken, since secular 
Shklovskv’ has already 
looked for in M 87 


radio sources to be 


distances 


mav be nuclei of 


sources 
Since time-seale for 
only 


years, a programme oft 


change s may be detectable 
suggested that such changes b« 


There is some tendency for 


identified with pairs of elliptical galaxies or with 
galaxies with multinle nucle On this picture | 
must conclude that there is a tendency for the corm- 


ponents of such systems to have abnormally high 
stellar densities. 

I am indebted to Dr. Kk. M 
ot helpful discussions. \ 
these ideas will be published elsewher 


Burbidge for a number 


more detailed weount o 
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OBITUARIES 


J. Unrau 

with the 
Unrau took one of Canada’s out- 
and brought to an end « dis 
scientific accomplishment and 
leath, at the 
activities, is mourned by 


Dr 
On March 2. [961 
leath of Dr. John 


standing geneticists 


suddenness, 


tragic 


nguished career of 
rship 
many challenging scientific 
his colleagues and friends in Canada and throughout 


Unrau’s peak of his 


the vorld 
Tohn 
Naraguy 
ive of ten he 
here 


January 24, 1916, at 
Russia At the 
skatchewan 


Mayfair 


h-school courses by corre spondence He 


nrat vas born on 
Orenburgski Tr 
moved with his family 


he obtamed his early 


rritory, 


ed ication mm 
entered the University 
1 with honours im 


of Saskatchewan and gradu 
field 1942 In 
graduate studies in gen 
and obtamed a Master degree im 
on to Washington State U 
wheat 
late Dr 
1949 
Mayfair 
Ann. 


amd 


husbandry inh 
the same year he began 
ind plant breeding 
1945. He then 
where he 
inder Dr. S 
and received the 
In 1940, he married lassen of 

ix survived by his wife. a daughter, Marv 
John, Paul and Phillip John 
Alberta 


suntlowe r 


vent mhivet 
yenetics 


Luther 


stuclies on 
and the 
Ph.D. deg. 
Mary KI 


undertook 
r. 


wenson 


Smith, ein 


three BOS. 
students at the University of 
John Unrau’s earliest research was in 
breeding at the Forage Crops Laboratory, Saskatoon 
Chis study led to the development of the single-cros: 
hybrid, ‘Advance’. still widely grown commercially 
At Washington State University, he entered into the 
the Department of Agronomy, and a 
well-recognized we 
monosomic. nullisomie These studies of 
PF, and F, crosses between common hexaploid wheats 
series, in which he 
with 


for 


vetivities of 


tart was made on his now rk on 


wheat 


and Sears’ chromosome deficient 
specific 


latter 


associate 
laid the 
contributions to cere al genetics 

Dr. Unrau joined the staff of the University ot 
\lberta in 1949 and became head of the Department 
of Plant Seience in 1951. In addition to his intense 
research activity, he assumed ay heay 7 teaching load 
and directed the 
vwivanced graduates, 


vas able to specie Penes 


chromosomes, foundation his 


research programmes of n ineteen 
have already 
and are 


many of whom 


whieved of responsibility now 
naking significant contributions to the advancement 


He gave much thought 


positions 


of plant genetics in Canada. 
to. and took an active interest in, problems of univer- 
teaching and high standards of training He 
comunittees, 


sit\ 
participated in mumerous 
and took an active part, as a member of the Prairie 
Committee of the National Research 
Council of Canada, in the Associate Committee on 
Plant Breeding and the Sub-Committees of Common 
and Durum Wheats, Winter Wheat and Rye, and 
Cytogenetic Research on Cereals and Related Grasses. 
At the time of his death he was a member of the 
Honorarv Advisory Council of the National Research 
the Associate 


Regional 


Council of Canada and chairman of 
Committee on Radiation Biology. 
The contributions John Unrau made to genetical 
research during his short professional career were 
numerous, leaving a lasting impact on geneticists, 
plant breeders and cereal cvtologists alike. He was a 


recognized world leader in the exploitation of wheat 
monosomics and their use in determiming gene-effect> 
He demonstrated that 
chromosomes could be 


and linkage-relationships 
substitution lines of whole 
ised effectively to study the expression and contro! 
the development of 
reciprocal showed that 
varieties with contrasting characters could be used 
character differences 
during 1957 


origin of 


of quantitative characters By 


substitution lines he to 


in precise venetie studies of 
While at the University of Cambridge. 
evidence on the 


His work on rust 


»S. his work led to new 


the B genome in wheat. resistant 
Wheat culminated in the leensing 


‘Kenhi’. in 


white, 
of the 
LQ5S 

The Creneties Soerety 
fourel debt to John [ to the present member 
ship he will long be His 
pers vigorous leadership were of utmost 
importance in launching the His 
part mn support 
the Journal of 
Cytology He was a charter 
of Canada 


oft spring 


commercial variety 


rmportant 


of Canada owes a very pro 
nrati 


remembered 


ering and 
Wise 


counsel and active soliciting Wits 


decisive im establishing Canadian 


(fenetics and member 
and past director of the Geneties Society 
Successively as vice-president, president and past 


pre sident, the Society was indeed privil ged to have 
his outstanding leadership until the time of his death 
twenty 
rather 


itie 


John Unrau’s research ofitput of some SIX 


articles is an impressive testimony to his 
brief but intensely energetic 
aetivity His monument will be his published papers 
and the men he has trained to add to his personal 
cont! The his lift 
vill remain with his colleagues and fellow members 
of the Canada as an 
example T. J. ARNASON 

V JOHNSON 

WHITE 
WILKES 


period ot 


butions in genetics, memory of 


(ienetics Society ot InSpPIriny 


Prof. B. J. Krijgsman 


KRILIGSMAN, 
Cieneral 


PROF B. J. who head of the 
Sub-department — of Physiology at the 
University of Cape Town, died on April 17 at the age 
of sixtv. At the time of his death he was also acting 
head of the Zoology Department He had suffered 
an incurable complaint of the lungs for some 
vears, but hus and strength of 
will that he rose above all adversity to remain an 
active scientist and teacher to within a week of his 
death. To the very end he imaintained a deep 
humility and sense of responsibility towards his 
students and always fina 
the tume and energy to give friendly advice or offer 
gentle criticism. Though a prolific research worker, 
Prof. Krijgsman was a man of exceptionally wide 
He was a great reader, particularly 
favouring philosophical topics, and was very interested 
in art. However, his main form of relaxation was 
listening to musie or, when his health allowed, 
playing the piano, on which he was an accomplished 
performer. It was indeed as great a privilege to 
know him socially as it was to work with him in the 
laboratory. 


Was 


from 


such Was courage 


colleagues, managing to 


interests. 
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Prof. Krijgsiman was born im Holland m= 1901 
After studying biology at the University of Utrecht, 
he became junior lecturer there m 1921. later bemg 
appointed lecturer In 1928. after being awarded 
the degree of doctor ot philosophy with distinetion, 


he emigrated to Java to become head ot the Veter 


nary Zesearch Institute at Buitenzorg He later 
combmed this post with that of protessor of medical 
zoology at Batavia In 1935 he returned to Holland 


to »tudy the physiological effects of Mmsecticides for 
the Netherlands Council for Scientific and Industrial 
Research and to lecture at the University of Utrecht 
In 1949 he accepted the post of senior lecturer in 
physiology, that Zoology Department, Univ rsity 
of Cape ‘Town, later bemg appomted associate 
professor At the begimmning of 1950 he became the 
first head of the newly formed Sub-departnient ot 
(ieneral Physiology 

In spite of heavy teaching duties Prot. Krijgsman 
published at least one hundred and twelve origmal 
papers during his lifetime. wrote four books on zoology 
and contributed to six others His wite, Mrs Nel E 
Krijgsman, was a great help to hin in this respect, 
being not only a devoted companion but also under 
taking «duties as his research assistant Prot 
Krijgsman is, perhaps, best known for his studies 
on the physiology of the imvertebrate heart and 
on the physiology of parasites, buat. in fact. he 
pioneered research ino many fields, and the whole 
of mvertebrate physiologs would have been 
the poorer had he turned his talents else where 
The world of serenece has lost an eminent research 
worker and an origmal thinket the University of 
Cape Town has lost also a valued colleague and 


\. C. Brown 


friend 


Dr. E. de Barry Barnett 


Epwarp pe Barry Barner. who died on Marel 


 voill be vreatly missed by his many former col 
eagues and students He could truly be ce sertbed as 
t character He was held in vreat affection but was 
often unpre dictabl His instructions to his executors 


vere definitely that he did not wish any obituary 
notice to be published but he left a summary otf his 
life among his papers, realizing, no doubt, that it 
vould not be possible to avoid such notice and 
desiring. as always, to be of help 

He was born on October 20 ISS6. and educated at 
Malvern College and University College. London. 
eraduating with first-class honours in chemistry in 
After holding some industrial appointments 
in the dyestuff and explosives industries, he went 
back to academic work and was appointed lecturer 
in organic chemistry at the Sir John Cass Technical 
Institute in 1919; eventually he became head of the 
Department and deputy prin ipal, retiring in 1947 

He was the author of a number of well-known 
books. the latest of which, Vechaniasm of Organi 
Chemical Reactions, was published im 1956. 

His own summary of his life passes very lightly over 
much that was significant It does not tell of the 
extent or the high quality of his published papers, 
numbering more than a hundred. chiefly in the field 
of anthracene chemistry It does not indicate his 
rather lonely private life as a bachelor, isolated by 
his deafness in sO many ways. It gives no idea of the 
extent of his help to his students. He had an uncanny 
knack of selecting as junior laboratory staff those 
applicants who had the ability to advance. Barnett 
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would teach them himself. at the same time often 
arranging and paying privately for other tuition to 
rake yood defects in their earlier education Hav ime 
vot them over these hurdles. he would see that they 
ked no help mk their deyrees There Is 
no wav of assessing the generous financial assistance 
that Barnett gave to so many students in davs when 
yrants from public funds were less common than the 
are now 

He was greatly handicapped by his deafness His 
well-known What’ with his hand cupped to hus 
ear and his “You see what [ mean to say’, said in 
t he loudest of tomes, without anv basis for uneertamty 
and not infrequently to the discomfort of those who 
overheard his eriticism of them. remaim as vivid 
memories But at all these times, even when he 
eriticized both his students and those in authority 
there was a humorous twinkle in his eve and an 
underlying kindness in all he did 


Sir John Cass College was to hitn a lite 


an 
He worked seltle ssly for its cle nt thro ivhout 
the whole of his teaching career During the War. 
when much of the building was severely damaged b 
bombing and fire. he continued his teaching there. 
chiefiv with classes at week-« nds and by corre spond 
emcee He took more than his full share of fire-waich 
ing. spending his nights on the roof to make sure that 
his deafness did not cause him to muss any imeidents 
that might have escaped his immediate attention 
had hie been ma le Ss x posed position 

He is remembered by his many frie nds with a dee iD 
sense of loss and also with appreciation of the con 
tribution he made not only to the advancement of 
chemistry but also to the deve lopr ent of the (‘ass 
His sincere care for the well-bemg and interests of his 


forvotten \. M. Warp 


students will mot be 


Mr. W. E. Lawrence 


Pure death on April of Mr. W. KE. Lawrenes 


came as a yvreat shock to his manv friends and 


admirers who have. from time to time. received his 


help and been regaled with his varied experiences 
during his forty-three vears of service in the Pro 
sectorium of the Zoological Society of London 

William Edward Lawrence was born Mav Ll. 1900. 
the son of a London milk-roundsman:; his mothe 
was Welsh. but Billy’. as he was affectionately 
known, was himself--both in physical appearance: 
and temperament —a typi al Cockney, with his read, 
wit, quick repartee, irrepressive sense of humour and 
rich fund of experiences 

Lawrence received an elementary school education 
at Princess Road School. Regent's Park (1904-14 
Here he proved a good scholar. reaching the highest 
standard Under the influence of his teacher. a 
Mr. Dakin. a Zoo addict. Lawrence's interests were 
early channelled towards animals and he made many 
visits with his teacher to the neighbouring Zoological 
Gardens. Apparently it was through Dakin’s 
influence that “Billy was recommended to the 
post in the Society's ¢ tardens when, as was customary 
at that time. he left school at the age of fourteen 

He entered the ‘dead house’, as it was then called, 
as prosector’s boy and was placed under the direction 
of the prosector’s assistant. Mr. C. H. Hicks, from 
whom Billy learned dissection, injection and the 
preparation of skeletal material, albeit employed 
mainly on menial tasks until Hicks’ promotion to 
superintendent's assistant in 1925, when Lawrence 
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assumed charge of the technical aspect of the work 
Prosectormimn Apart from a brief interlude 

two months im 1916 and 
IGL7T—19). he spent his working life at the Zoo. where 
he returned im L420, first fora vear as butcher's assis 
the 


retiring on 


two vears War service 


Prosectoriim, where he 


October 1. 


thereafter im 


until 


tant and 
remained 


pension on 


Lawrence's long service was officially reeognized 
his award in 1953 of the British Empir Medal 
1960 by the 


Medal 


the Coronation Honours List. and in 


of the Zoological Society's Bronze 
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dated 
anthrax in the 
1927. after an 
developed two 


outstanding memories 

1926-27 of 

In January 
Law rence 


One of his 
the epider in 
Zoo's Elephant Howse 


lephant 


most 


autopsy on an 
small malignant pustules which proved to contain 
the anthrax bacillus He was rushed 
to he forty-eight 


weeks he was back at cheerful as ever 


to hospital 


expecting dead in hours, but in 


a few work, 


He leaves a widow. son and daughter, to whom 


the svmpathy of his many friends and admirers will 
bereavement 


w. 


ecent 


be extended in theu 
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NEWS and VIEWS 


The Queen's Birthday Honours List 


tollowing names of serentists and others 
with 
honours list 

John ¢ R Buchanan. medical 
State for the Colonies : 


\nti-Locust 


Put 
scientific work appear in the Queen's 
Birthday 

KOM A 
adviser to the 
joris PL OU 

entre 

Prot 
sclences: and 

Unis 
veneral 

Australia tor 
hourne: Trenchard 
Albert Museum: Arthur 
Nature Conservaney : 
professor medical 
Hvgiem 
London; Dh Thomas 
Uni of St. Andrews 

C_B Dr. RK. ¢ 
Meteorological Office 

L. Clark, president of the Australian 
Mining and Metallurgy; A. B 
deputy chairman. Standards Association of Rhodesia 
and Nyasaland; A. F. MacKenzie, Federal agricul 
tural adviser. West Indies; Dr. J. O. Poynton, dire 
tor of the Institute of Medical and Veterinary Science. 
State of South Australia 

R. KE. Beales, deputy 
Statistical Oftice. Cabinet Offiee: D1 
psychiatrist, St. George's Hospital. London; A. WK 
Briant. Zanzibar; Dr. W. L. 
Francis. director and information), Head 
quarters. Department of Scientific and Industrial 
Research: Dr... W. Gregor. director, Scottish Soc 
for Research in Plant Breeding: Prof. J. E. Harris. 
professor of zoology. University of Bristol; A. J. 
Nicholson. formerly chairman, Division of Entomology. 
Commonwealth Scientific Industrial 
Organization. Australia ; L. F.C. Northeott, principal 
superintendent, Materials and Explosives Division, 
Armament Research and Development Establishment, 
War Office: E. Norton, research director, Yarrow and 
Co.. Ltd... Glasgow; J. D. Roval 
Ordnance Factories (Explosives), War Office; Dr 
W. H. Penley. deputy chief scientific officer. Royal 
tadar Establishment. Ministry of Aviation; H. W. 
Springer. registrar, University College of the West 
Indies; A. B. Taylor, registrar-general, Scotland; 
G. A. Whipple, chairman and managing director. 
Hilger Watts, Ltd.;: R. G. MeK. Willan. chief 


Secretary of 


lately director, 


John F. Baker. 
he ad ot t he 


professor ot 
nechanical Department of 
Cambridge: Robert R 
Dunlop Rubber Co 
Universit, of Mel 
Victoria 
an. lately chairman. 
Bradford Hill. 


School of 


Engineering. ersity of 


2} 


Slackwood., 
services To the 
Cox, director and 
B. 
Prot. Austin 
statistics. London 


Medieine Unin 
Malcolm Knox, 


and "Tropical ersityv of 
principal, 
ersity 
chief othicer 


Air Ministry 


Sutelhte, atic 


Institute of Cowen, 


director, Ce ntral 


D. Curran, senior 


director of agriculture. 


yrants 


and fesearch 


Parsons, director, 


and 


conservator of forests. Nyasaland: Prof. F. ¢ 
Williams, professor of electrical engimeering, 
sitv of Manchester 

LS.O senior principal seientitic 
officer, Air Ministry (Bracknell, Berks A.D 
cirector of Wild Lift Southern 
sla; P. Ryan, director of 
Victona: J. H. Griffiths. 


cal engineer. Tanganvika 


Univer 


Jones, 
Fraser 
Rhode- 
State ol 


Conservation 
agriculture, 


chief electrical and meehant- 


Taxonomic Botany at Birmingham: 
Prof. J. G. Hawkes 


AT a When it is becoming widely acknow 
ledged that there is a shortyye of scientifically trained 
election of Dr. J. G. Hawkes 
to a chair of taxonomic botany in the Department of 


Botany. Unive rsity 


botanists, the 


of Birmingham. is a noteworthy 
event Hawkes educated at Cheltenham 
(irammar School and Christ's College, Cambridge 
After initial research training in eytolouwv. he 
Avricultural 
America as 


VW 


an Tmperial 


South 


expedition to 


taxonomic botanist. and wae 


appointed afterwards by the Bureaux to work out 
the taxonomy and cytogenetics of the potato material 
colleeted on the expedition. This was the 
of the has made Dr 


authority on Solanum, commanding a unique know 


beginning 


work which Hawkes a world 
ledyve of the distribution. variation and ecology of the 
World In 


addition to leading further expeditions in Central 
South 


genus Im its primeipal areas in the New 
and America, the last in 1958, he spent two 
extensive periods in Colombia at the invitation of the 
Colombian Government organizing a national potato 
research programme and traming groups of specialists 
in Various aspects of breeding and pathology. Sine¢ 
lecturer om flowering-plant 
taxonomy at the University of Birmingham in 1952. 
lt Haw kes has combined his researche s on Solanum 
with a study of the Warwickshire flora. Based on 
methods of recording distributional data. this 
may well become a model of its kind. To his chair 
of taxonomic botany — the Britain to bear 
the name-—Dr. Hawkes thus brings the admirable 
combination of first-hand acquaintance with tropical 
and temperate floras and the experience gained from 
the detailed study of a genus by 
methods. 


his appointment as 


new 


first in 


major modern 


Prof. Vilho Vaisala 


A Pioneer of Aerology : 
MopERN weather forecasting techniques are largely 


racdio-sonde 
known to all 


derived from 
name of Vaisilé is 


observations 


The 


based on 
soundings. 
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meteorologists a8 that of an outstanding pioneer ot 


the radio-sonde. Viisila’s association with aerology 


voes back to 1916 when he was appointed head of the 
kite station at Ihnala, Finland. In 1919 he became 
head of the acrological section of the Finnish Central 
Meteorological Offic: After making a number of 
improverne nts to the earliv r aerological observ iny 
methods he began to expernnent with the Viiisila 
radio-sonde in 1931. This reached a stage of develop 
ment which could be ealled entirely satisfactory by 
1936. In 1944 Vaisala founded a company for muimu 
facturing radio sondes on a ial scale, and at 


present if exports them to tifteen countries But 
apart from his aerologi al activities Vaisala has pur 
sual an active academic career, having been a 
teaching assistant and lecturer in meteorology at the 


Finnish Institute of Physics, and culminating in a 
personal extraordinary profs ssorship im mie teorology 
at the University of Helsinki, from which he retired 
in 1958 at the age of sixty-nine. It is announced in 
the journal of the Geophysical Society of Finland. 
Cre yph ysica (8. No. 1; 1960), that. in order to com 
memorate the seventieth birthday of this outstanding 
Finnish scientist, the Societv has struck a special 
medal with the inseription: ‘The Finnish Pioneer of 


\erology’ 


National Institute of Industrial Psychology : 
Dr. R. B. Buzzard 


Dr. R. B. Buzzarp has been appointed research 
director of the National Institute of Industrial 
Psychology The Institute’s programme of research 
is partly finaneed by grants from the Department of 
Scientific and Industrial Research After graduating 
in physiology and qualifying in medicine, Dr. Buzzard 
spent ten years as a member of the Medical Research 
Council’s seientitic staff at the Experimental Psycho- 
logy Laboratory in Cambridge and then, in 1953, 
transferred to the Council's Industrial Psychology 
Research Unit at University College, London His 
work has been concerned with problems of research 
and application in industry and the armed services 
They have included trammg imnterviewers, the 
levelopment of personne! selection procedures, re 
fresher training of returned prisoners of war, and 
investigations into industrial injury, sickness and 
absence and the effects of working environments 
He vill bring to the Institute wide experience ot 
imvestigation mn fields where the wap bet ween reste arch 
und practice im industry tends to be greatest In 
1960. he was awarded the Institute’s Vernon Prize. 
vhich is given in alternate years to the investigator 
regarded as having carried out the most valuable 
research in industrial psychology and physiology 


C-E-I-R, Ltd.: Prof. M. G. Kendall 


Pror. M. G. KENDALL is to join the Board of 
C-E-1-R (U.K.), Ltd., the computer research services 
organization. He will be responsible for the Depart- 
ments of Mathematics, of Statistics and of Operational 
Researt h He will work closely with Dr Alexander S 
Douglas, the director of technical services, whose 
divisional responsibilities include Departments of 
Computer Services, of Computer Technology and of 
Progranuning Prof. Kendall is at present professor 
of statistics in the University of London (London 
School of Economics) and will vacate his chair on 
September 80. He received his mathematical training 
at the University of Cambridge, and entered the 
Administrative Class of the British Civil Service in 
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1930 to work in what was then th Ministry ot 
Agriculture and Fisheries, becoming the head of the 
Economies Intelligence Branch. In 1940 he resigned 
from the Civil Serviee to become statistician to th: 
Chamber of Shipping of the United Kingdom. H, 
remained at the Chamber of Shipping until 1949. 
becoming joint assistant general manager in 1947 
Since leaving the Chamber of Shipping in_ 1949. 
Dr. Kendall has been professor of statistics i thy 
University of London. Among his activities in the 
University and at the London School of Eeonomuecs 
have been the creation and direction of the Division 
of Research Techniques. Its work im statistics, econo 
metries, social surveys. and in operational research 
is known and followed in every country of the world 


Euratom : U.K. Nuclear Energy Attaché 

Mr. G. H. Greennarenu, of the United Kingdon 
Atomic Energy Authority, has been appointed 
nuclear energy attaché to the United Kingdon 
Delegation to the European Communities, to succeed 
Mr. D. H. Hill. He will be taking up his appointment 
in the near future Mr. Greenhalgh, who is forty 
and a chemist by profession, was a member of the 
Extra-Mural Research Division at the Atomic Energy 
Research Establishment, Harwell. until 1956. wher 
he was appointed scientific attache to the Britis! 
Embassy in Stockholm In his new appomtiment 
Mr. Greenhalgh will act as adviser on nuclear energy 
matters to the Head of the United Kingdom Delega 
tion to the European Communities and will keep in 
touch with the various installations on the territor, 
of the Community concerned with the peaceful uses 
of nuclear energy. The present nuclear energy 
attaché, Mr. Hill, will be leaving Brussels at the end 
of May to take up a post with the Authority's 
Reactor 


Co-ordination of Research and Development of 

Sources of Energy 

IN a written answer in the House of Conmiunons on 
Mav 16. the Minister of Power, Mr. R. Wood, sail 
that his Advisory Couneil on Research and Develop 
ment existed to co-ordinate research and development 
in the whole field of energy Its terms of references 
were: to advise the Minister on research and develop 
ment in relation to his statutory duty of securing 
the effective and = co-ordinated development ot 
coal, petroleum and other sources of fuel and power 
in Great Britam. and of promoting econom 
and efficiency in the supply, distribution, use and 
consumption of fuel and power; to advise the 
Minister of new scientific and technical knowledge or 
application of knowledge which, in the Coune:l’s 
opinion, should he taken mto account mm the per 
formance of his statutory duties; and to keep the 
whole field of fuel and power under cont uuo0Us review 
with the object of identifying problems needing 
research and dey elopment and advising the Minister 
of those problems with the view of discussion with 
the industries concerned 

The members of the Council are Lord Fleck 
(chairman); Capt (E.) W. Gregson (deputy chairman 
Mr. M. A. L. Banks, British Petroleum Co.; Dr. 
C. M. Cawley, Ministry of Power; Mr. T. B. Clark, 
Imperial Chemical Industries, Ltd.; Sir Josiah 
Eccles, Electricity ¢ ouncil: Mr. W. K. Hutchison, 
Gas Council: Dr. W. A. Macfarlane, National Indus- 
trial Fuel Efficiency Service; Sir Harry Melville, 
Department of Scientific and Industrial Research ; 
Mr. L. Rotherham. Central Electricity (cenerating 
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Prof. M. W. Thring. University of Sheftield ; 
\. Vick. Atomic Energy Research Establish 
Harwell; Mr. A. H. A. Wynn, National Coal 


Board 
Dr. F 
ment, 


Board 


Programme of Sounding Rockets 

IN reply to a question in the House of Commons 
on May 30, the Parliamentary Secretary for Science 
Mr. D. Freeth that the experiments in the 
present sounding rocket programme are devised by 
United Kingdom scientists and carried out in Skylark 
rockets fired at Woomera under joint Anglo-Aus- 
tralian arrangements. Provision of the rockets, the 
element in the about 
the current year. 
enlargmy this programme in co-operation with the 
Commonwealth and Europe is under consideration, 
and a co-operative sounding rocket programme 18 
one of the first questions which is being explored 
by the Preparatory Commission set up to plan a 


said 


estimated at 
The possibility of 


cost, 1s 


£225,000) in 


possible European organization for space research 
rhe cost could not be assessed pending the outcome 
ot the international discussions now 1n progress on 
the co-operative development of a satellite launcher. 
and on the seale of activities to be carried out by the 
proposed European Space Research Organization 


Population Statistics in England and Wales 

IE second part of the Registrar General’s Statist al 
Review of England and Wales jor the Year 1959 has 
just been issued (Part 2: Tables, Population. Pp. 
xi+ 181 London: H.M.S.0., 1960. 6d. net.) 
There are no major changes in the presentation of the 
data, or the field covered, which includes population 
movement, births, marriages, marriage dissolution, 
fertility and statistics of electoral divisions and local 
elections The estimated mid-year population for 
England and Wales $54 whom 
22-8 per cont were children under 15, and 14:7 per 
eo and over; Worthen 


was millions, of 


cent of pensionable age (men 
ti) and over \ projection prepared by the Govern 
nent Actuary for the period up to pag predicts a 
slight decline im the children, 
rise im the Proportion ot Pensioners tO 
of 17-9 per cent in 1989. Marriages m 1959 
fractionally higher than in 1958, but the rate 
1.000 unmarried population fell slightly. The number 
of petitions for dissolution of marriage rose by 8S 


proportion at and a 
were 


per 


over the previous year, but at 26.300 was still lower 
tham on any ot the years 1945-57. Live births con 
tinued rising. and at 748.500 were higher than in any 
1948. The fertility analysis shows that 
this is well the level of replacement The 
Registrar General has issued an illustrated 
parnphlet Why a Census (Pp. 31 London: H.M.S.O.. 
1961 le. net) to make the general public fanuliar 
vith the reasons for the this vear, 
and to inform them about the QUeEstlors asked and 
the techniques used well 
produced guide, which the 
cope and nature of the census programme and the 


simet 
above 


also 


Census taken 


This is an extremely 


gives an indication of 


ises to which the information collected can be put, in 


language. 


et L’Espace 

monthly journal. Homme 
appearance in’ April. It 
Dunod, 92 rue Bonaparte, Paris, VI°. and 

Lausanne (No. 1; Avril 1961. Pp 
Actualité Scientifique et Technique 

1961.) Abonnement 


L’Homme 
\ NEW 
made its 


et Espace. 
is published 
yount ly by 
Editions 
(Lausanne 


s.A.. 4 Place de la 


tiponne 
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N.F 


Suisse 


annuel (12 mumeros): Suisse: Fr. 45. France: 
54. Autres pays: S. fr. 54. Prix du numero: 
Fr. 5. France: N.F. 6.50. Autres pay S. fr. 8). Its 
object is to describe, in not too technical a manner. 
the present 
technology. and to discuss then 
The re is a place for a ¢ 
of this type among the 
publications on the subject, and L’ Homme et lL Espace 
The first 
oft illustrations 


developments in space research and 
vider implication 
for man ontemplative journal 


many factual and technical 


promises to fill that place admirably Issue 
is produced attractively, with a wealth 
and its 
the first 
Auger on Kur Space researe h. M 


varied In 


informative and 
articles by 1 


contents are 


section, on sciences, there are 
(iolav on the 


search and results from it. 


and its 
barriers to 


necessity tor 
C. ce 
Eugster on the radiation 
The topies dis¢ ussed in the second 
ture, Law. History include ancient 
universe, the predictions of Fontenelle, 
travellers im literature. The last 
notes on the night sky in April, comments on various 
space-research events. a table of satellites and a 
book list. English and German editions of L’>Homme 
et V Espace are planned 


re 
variabilitv, and J 
space travel 
“Litera 
deas on the 

and space 
section consists of 


Jager on the Sun 


ection, 


General and Comparative Endocrinology 

THE first new international journal. 
entitled General and Com parative docrinoloqy. has 
been published recently (1. No. 1 (April 1961) 
Pp. 90. (New York and London: Academic Press, 
Inc., 1961 Vol. 1961: 18 dollars). The 
intention of the editors is to publish original work on 


issue Of a 


(6 Issies), 
cellular mechanisms of hormone action, and on fine 
tional, developmental and evolutionary aspects of 
invertebrate 
reviews 


systems 
particular 
The 


which 


and endocrine 
brief with 
aspects of endocrinology will also be inchided 


vertebrate 
Occasional dealing 


first number contains 


deseribe 


nine 
work on insects, 
The list of 


board of editors contains 


reptiles and 
the 
the names ot 
and this should 
help to ensure that a high standard of publication is 


amphibians 


mammals members of advisory 
couneil and 
world wick 


scientists of nes 


maintained 


Bibliography of Interlingua! Scientific and Technical 
Dictionaries 
Tue fourth edition of the Bibliography of Inter 

lingual Se rentific and Technical Dictionaries mecludes 

many works published im the U.S.S.R. As in previous 
editions, it is arranged according to the Universal 

Decimal Classification and there are author and 

indexes. Nearly 900 new dictionaries have 

introdueed since the first (1951) and 
directed to 133 works 
previously mentioned It is proposed in future to 
bring the Bibliography date through the 
publication of supplements. Corrections, and any 
information or suggestions for improving the Biblio 
graphy. are invited by the Department of Natural 

United Nations Educational. Scientifie and 
Copies of the Bibliography 

H.M. Stationery Office, price 


subject 
been edition 


attention Is new editions of 


up to 


Serences, 
Cultural 
are obtainable 
l7s. 6d 


Organization 
from 


The British Museum (Natural History) 
Tue British Musewm (Natural History) has just 
issued a new edition of A Short Guide to the Exhibition 


London 
le. 6d.) 


Galleries (eighth edition. Pp. vi+ 32. 
British Museum (Natural History 1961. 
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tollo the modern fornmiuat whieh 


entirely rather text-book-like editions 


re place cL the 


of earher davs \ useful plan of the ground floor ts 
followed by a short historical sketch of the Museun 
ind a description of the exhibits m the Central Hall 
nelhiding the baves tovether with an outlime of the 
feature he (ieoloutcal Zoolog al mid 
M neralogica (ialleries \ the Botanical Callers 
present under reconstruction, the onl botanical 
shown are those the bay of the North 
Hall Phe / s wellillustrated and | useful 
letails coneerning the tibrat ther publications, tl 
i} lren Centre and neral mfornution about the 
Science in Antarctica 
\ miterestin thi rie i te frture 
irch pre brennan n Antarctica has recently been 
produced by the U.S. Committee on Polar Researcl 
at the Nationa! Leader of SCLCTICOES Natrona 
Research Counce! ‘ \ Report 
the Comunittee on eure? Part Phe 
Life Sevences a lifarctica Pp. Part 2 
/ Phusical Sciences ; frfarctica Pp Xl 
Piubleat rons Nos S34 and S7S Washington 
Nationa of Serene Nationa 
Riesearch Cornme 1.50 dollars each part 
Phe Committee has drawn on leading screntists im the 
I tedl States to write individual chapters. in each 
f which the present state of knowledge ina partieutat 
pline ‘ ind’ possibilith of futur 
elopments of research that field are cdiscussect 
lenyth of imdividual chapters, excluding the 
eful are from: TWO pages on th 
‘ neral Keolo and Physiology oft \ntar ‘ 
Fishes and tl Antarctic Maunet Programme 
to ixteen Paves on Antarct 1 (ilaciology The 
port has been pub shed in two parts and it is of 
nterest to not that Part |. dealing with Phe Lite 
Screnees mm Antarctica covers 162 pages compared 
h 131 pages on The Physical Scrences m Antare 
Althouuh thos live partly to more detailed 
bhograpt it eovermys thie lift it also 
erves to mareate thr imereased ernphas which the 
US. Committee on Polar Research would lke to 


d little support 
Year In fact 


contribut tons 


place on these discipline which recerve 
the 
he omtroduetion pomts ou that 
ofthe Antaret 
mipared with other « 


that the 


Intern itional Geoph 


not vreat 
thre 
twill publieize the exeel 
fielkts for the 


report physical 


nited States to biology are 


those of ountries. and 


present repor 


nt ich vorkers 


‘ im 


State: The on SCLOTICOS 
udes chapters on cartography 
fields of included un the 
International Year 


Earth's Crust 


two 
hie 


melided 


veolouyv. 


fort 


and 
work not 
Phese 


the 


are 


and Core 


nder the section on 
other sections cover the Heat and Water Budget 
of and The U r \tmosphere 

port has been produced primarily to stimulate 
nterest among scientists within the United States 
in their Antaretic programme, as well as to emphasize 
the need for such an effort It also forms a most 
useful reference source for scientific administrators 


The distribu 
ot reports of leading 

entists the ot 
during the next five vears is in keeping with the best 


connected with Antaretic programmes 


tion such outlining views 


on most promising lines research 


traditions of science and the general atmosphere of 


international screntifie co-operation Antarctic 


matters which now prevails 
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Nuclear Geochronology 


PHrovenour the world more than 
research workers are engayved at present 
ing the ages of rocks and minerals by met 
on radioactive decay, and as a Comsequr 
eXTOTISIVE wtivity if ha of late bee 
litfieult for the average geolovist to 
the many advances in absolute gweochrono 
specialists will therefore be iudebred 

orks which summarize the latest) prog 


Neademiv of Seren 


last Veal 


tield The New York 
published the recore 
Rock Svsten 


oft 
(ieochronologyv of 


t 


Kulp of Columbia Unives 


venty workers of many m 


i 
1 
based 
nee of his 
nereasing! 


Ne Vol. 91, Article 2 Pp. 159 594 \ 
York: New York Acader of Sever 
Simultaneously the Leademy of Senemes rf 
U.S.S.R. has issued a lengthy volume in 
Vudernaua Geokh or Nu ir feeoehror 
log pp Pric rouble 
Mosco Academy of Sciences of the } 

is the work of Dr. I. BE. Starik of the Rad Inat 

in Leningrac One of the most significa feature 
these publications is a growing recounition of f 
extent vhuch apparent ire cleperndent 
metamorphic history \ new yveochror n 
scale prod wed by Dr Starnik tro 
is in tolerably wood (but tar from: comp i 
rence with the Holmes Kulp chronolos 
veological systems announced last vear, and ibe 
ated latelv by Prof Kulp in a comprehen e revie 
ontributed to Sevence (133. pp. TELA. April Tt 
Both the American and time-sea 


avree that the Silurian period, vith a durat 


+“) million vears, is by far the shortest i 
a conelusron whieh must surely ca 


son to turn im hes 


vrave 


Conservation of Water 


fue sixth annual report of the 1 d Rivet 
Purification Board covers the vear ending May 1 
1960. and thus deals with events oceurrmge during 
the drv summer of 1959 (Pp. 39. Newton St Bo 
wells Tweed River Purification Board. 
this connexion the Board is concerned with the 
supplies ilar, the use of spray irriga mt 
farmers Thay Very tit und th 
Board considers that legislation on this subject 
should be introduced at an early cate Th value o 
the re-use of water by industry was exemplified at 
some sand and gravel washing plants in the Board 
area——in some Cases streams would have been pumpe il 
drv and production would have been restricted if the 
washing hac not been ad It is encourage 
that the re port records that rivers were In a were rally 
cleaner condition, and fish mortality mothe 
rivers was substantially less than during the dry 


conditions of 1956 57. 


Cambridge Rheology Club 


Cue first discussion meeting of the 


Rheology Club, which was inaugurated on April 24 


was held on May 29% at the 
Station, Spillers, Cambridge Dr 
(Department of Chemical F 

of Cambridge), the 


welcomed the 


Pearson 
University chairm 
eveTuny,. two Visitors, 


Pechnological 


Research 
J. R. A 
Ingineerimg. 
for the 


Dr. M. A 


; 
track of 
Nor 
t » Whe 
Ss 
ha 
~ iis ix 
oor 
ted Prot 
= 
Palwozor 
we Murel 
age 

= 
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and Dr. G. W 

Research 
Reading) The 
Problems encountered 
Fluid Wiis 
Kok (Department of Medicine 

School \ lively 


Hospital 


Tmstit ite tor 


Charing Cross 
National 
Darving. Unis 


Recent 


Payvinan 

Scott-Blau 

ersityv of tission 
Rese 

Study of Blood as a Rheological 

by Drs. DOA 

\. Munto 


ideas 


Sor arch 


Anatomy 


followed with contributions 
mainly by the opening speakers and Drs. P. Johnson 
Colloid 
and Dr. N. A 
that 
Pech 


on Septem 


Departrient ot Screnee 


Anatomy 
Ltd It 


Take 


hows 
Lewis School 
Was announced 
plat ‘ thie 

Lid 
Instrument Company 


Ltd 


and 


would 
Research Station, Spillers 


vhen the ¢ 
Ltd 

Further mformation can be 


H. Mullet Pee! 


Spuller Ltd Station 


aunt Inst 
idyre 

nt 
from Myr 


Station, 


will exhibit CLISCLLSS 
ological 


Road. 


British Conference on Insecticides and Fung.cides 
Put \- Manufacturers of 
Agricultural British 
Insects and Fungicide Conterence”” at the Grand 
Hotel November 6-9 The con 


which 


SOCIATION British 
Cheriicals Organizing @ 
ghtom, 
ided into eleven sessions, 
ancl disease mehidimge Phe bee 
» Mr. F. Jone le 
Mr. M. J. Way 
Tnsectrendes 
Dr. L. Broadbent 
Yellows” by Dr. Re 


outbreaks 


iwortit 
ress 


Seed 


and Seod 


Virus 


Control ot 


and Control 
and 
itberg ; 
ana Mir 
control of apple nildew (Dr. 
of tree fruits (Dr. Dieker 
ot Botrytis vist Mr. J. M. Wey 
and nematodes (Dr. Madel 


newly developed compounds ; introduction of in 


fore- 


eontrol of tung 
practice at home and 
abroad (Mr. M Mr. Ordish Further 
information can be obtamed from th comference 
seeretaryv, Mr \ W Association of British 
Manufacturers ot Acoricultural (‘e 
Chambers, 86 Strand, Le 


mto ultural 


sectieides 


Cohen and 


W.C.2 


muon, 


New Universities in Britain 


INa written answer given nthe House of Commons 
on Mav IS, the Chancellor of the Excheque r. Mr 
Selwyn Lloyd. that the University Grants 
Comunittee had him that. within the 


of the buildme already 


said 
advised scope 
announced, four 
addition to those which are 
already being established at Brighton, Norwich and 
be the best 
pros idling place s for some ofthe increased number of 
added that the 
of the four should be at 
The loeation 


new universities, tn 


established as means of 


students expected He Committee 
had advised him that three 
Canterbury. Colchester and Coventry 
of the fourth is being considered and the Committe 
hoped to report on this in the next two or three 
months It is the that the 
question of the ¢ stablishment of any new universities 
beyond these four should await the report of Lord 
Robbins’s Committee on Higher Education. No new 
university for Seotland was proposed because it was 
expected that the expansion of the existing Seottish 
institutions under the building programme already 


Committee’s view 


NATURE 


world additional 
Llovd said he had accepted this advice 
ithe 


liscussions accordingly 


authorized the places 
needed. Mr 
and had niversity Grants Committees 
to entel The detailed 
proposals would take into account existing pro sro 
of higher education im the 


authorize 


and plans for other form 


areas comeerned 


Announcements 
| 


research 


clirector 


I) Dav. former 
Department of Experimental Path 
i Cancer Research. University of Leeds. ha 
Tobacco Manutacturer 


Harroyate 


\ i 
cance! 
ology an 


appormnted to direct the 


Standing Comunittee Research Unit 


were elected Salters 


otheers of the 
Company for the vear 1961-62: Master, Sir Alexandet 


fodd; Upper Warden. T. G. Hicks; Second Warden 
W. WK. Weston 


following 


Biochemical Society will 


and Bio 
Andrey cluring 
will be a col 
Amino 


presente | 


7 of thie 


be of 


Phy ~1olog \ 


Junie 


chemistry niversity of St 


im ihe Quantitat mation of 


loqu 
Acids 


on the following 


lay 

Laboratory. ‘Teddington. 
Control of Noise 
National 
Research 


Physical 


National 
is organizing a conference on The 
2S. in collaboration with the 


and the Building 


ime 
Enygimeering Laboratory 


Station Phe 


will ime general 
and the 


mechanical 


problems of the control of noise hearme 


ear ; Measuriny Nose sourees of 
effects of 
productivity ete Further 


from Mr 
Tedding 


propagation of sound in air: 


noise 
on performane and 
information ean be 
Robinson. National Physical 


Middlesex 


Laboratory, 
ton 
vinners will 
Further 


Sekretariat det 


THe eleventh Nobel 
be held in Lindau during June 26-30 
obtained from t hie 


Nobelpreistrager, Lindau 


meeting oft prize 


infor 


mation can tx 


Fagungen fur (Bodenset 


Postfach 11 

Technology is organizing 
Mathematics of Automat 
The of this 


mathematicuns engineers 


Harrrer) College of 
school on the 
June 26-30 


during object 


Control 
and 


control to study 


school is to enable 


working on problems of automati 
technique 
United 
mformation can 


Hatfield 


mathematical 
developed in recent years in’ Brita n. the 
and the U.S.S.R Further 
be obtained from the Academic Registrar. 
College of Technology. Hatfield. Herts. 


oft the relevant 


States 


Pure Association for the Study of Animal Behaviour 


is holding a three-day Orientation 
and Mivration 
of Zoology. University 


can be 


postu on 
during July 11-13 in the Department 
of Cambridge Further im 
from Dr. J. B. Free. 
Station, Harpenden, 


formation obtained 
Rothamsted 


Herts 


Experimental 


Erratum. In the article entitled “Separation of 
Two Light Reactions in None Ve lie Photo phosphory la 
tion of Green Plants’. by Dr. M. Losada, Dr. F. R 
Whatley and Prof. Daniel I. Arnon, in Nature of 
May 13. p. 606, in Tables 2 and 3, entries 2 and 4. 
the plus sign should in each case precede the word 
‘Dve’. 
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FRESHE Ghana Science Association held tor the 
| first time a conference of all scientists in (;hana 
at Legon in the University College of Ghana during 
March 31-April 3 This comeided with the second 
anniversary of the Association, which was formed 
from the West \fmean Serence Association. after 
Nigeria had asked to form the Seirence Association 
of Nigeria about two vears ayo 

The conference was opened by the Hon. Koti 
Baako, Minister of State for Presidential Matters im 
Parliament, who is also the Minister responsible 
to the President for National Research. He depu 
tized for the President, Osagyefo Dr K wank 
Nkrumah The Muiniste expressed the Osagyeto = 
great interest in science and its development in Ghana 
and appealed to the scientists to channel then 
efforts through peaceful uses of scientific discoveries 
He also promised the help of the Government in 
the publication of a new scientific journal for the 
Association. The Minister's speech was followed by 
the presidential address of the Association. which was 
given by Mr. R. P. Baffuor, principal of the Kumas: 
College of Technology and the third and this vears 
president of the Association 

This conferen e appeared to have met with appro al 
in Ghana. for although many international scientitic 
conferences have been held in Ghana for some time 
past much publicity was given to this national 
conference by both the Press and the radio The 
theme of the conference was “Science in the Deve lop 
ment of Ghana’, and no less than twenty-three papers 
were read in the three davs in various branches 


of seience such as physics, chemistry, botany, 
zoology, geology and geophysics, engineering, ayri- 
eulture, medicine and soil science The actual 
topics were not necessarily limited to Ghana Most 


of the papers were of a general nature, and were 
presented for the understanding of all scientists 
irs spective of the ir spec iality but ome afternoon 
was set aside for specialist papers. when the conference 
split into biological and physical sciences. Geology and 
oil science formed the biggest group of papers read. 
The most popular paper was on traditional healing 
methods in Ghana, by Mr. W. S. Mensah-Dapaa, 
a Ghanaian science graduate who, for about two vears, 
has been living at the shrine of a famous traditional 
healer at Larteh. a village about thirty-five miles 
from Accra In his paper Mr. Mensah-Dapaa 
described in great detail the ceremony that surrounded 
the healing at this shrine and gave eve-witness 
accounts of the spectacular cures that had taken 
place there He certainly aroused interest in this 
field. which has often been relegated to the limbo 
of non-scientific or quasi-spiritual practices He 
appealed to the scientists to shed many of the false 
ideas about traditional healing, so that the best of this 
eult, which he claimed to be Africa’s version of what 
prevails in varying forms all over the world, may bi 
snecessfully studied and = integrated into science 
and medicine. He also called for a department 
under the proposed medical school for studving the 
herbs and the methods of traditional healing 
Contributors were selected from all over Ghana. 
from the University College of Ghana, the College of 


Technology. research institutions like the West 
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African Cocoa Research Institute, the Government 
Scentifie Civil Service, and private individuals. 

One significant and encouraging aspect of th: 
conference was that for the first time an appreciabl: 
number of young Ghanaian scientists read more than 
one-third of the papers 

On the first full-session day, April 1, nine paper- 
were read. The Rev. Dr. J. R. Koster. the first 
scientist to record sounds from the Russian satellit: 
in 1957, read a paper on “Radio Research in Ghana 
He discussed the discovery of some unusual equatorial 
radio propagation problems im Chana which affect 


television and radio broadcasting in Ghana and 
elsewhere rhis was followed by an illuminating 
talk by Mr. O. W. Snow, adviser on agricultural! 
science to the Government of Ghana. on “Agricul 
tural Research im Relation to Development’ With 


particular reference to the Gezira Cotton Scheme 
in the Sudan Republic, Mr. Snow showed how the 
proper utilization of the great potential of the 
results of agricultural research depended largels 
on other factors, such as svstematic layout. avail- 
abilitv of eredit) and sore legalized form of 
marketing 

After this had been followed by the paper on 
traditional healing methods referred to above. 
Mr. A. Foggie. adviser on forestry matters. read his 
paper on “Conservation of Natural Resources im 
Ghana’. He covered the problems of conservation 
of water, vegetation, soils and wild-life in Ghana 
Another paper of great interest that day was one on 

tadio Isotope Unit”, by Dr. A. H. Ward. of the 
Physics Department of the University College. in 
which were deseribed the Various work be mig earried 
out in Ghana with radioisotopes and the potential- 
ties of the Radio Isotope Unit installed at the Univer 
sitv College. Other papers for the dav melided the 
following : “Some Aspects of Genetic Expressions im 
Agricultural Experimentation Ghana’. by Dr 
Agble. deputy chief scientific officer 
Problems in Ghana’. by Mr. J. Forsvth. of the 
Faculty of Agriculture at the University College o 
Ghana, and finally. “The Role of Geology in the 
Development of Ghana”, by Mr. L. A. K. Quashie. 
of the Geological Survey Department 

The following dav was devoted to the Sp het jalist 
lectures Under the chairmanship of Prof. W. J 
McCallien the Physical Sciences group heard three 
papers. The first of these, which drew many listeners. 
was on “Geological and Archeological Evidence for 
the late Quaternary Climatic Sequence in West 
Africa’. by Dr. O. Davies, a well-known archwologist 
who continues to make valuable contributions 
this field in Ghana. This was followed by a pape: 
by Dr. F. Torto, of the Department of Chemistry. 
on the structure of gums and mucilages in two Ghana 
plants, Fagara ranthoxyloides and Afraegle paniculata. 
The final paper of the day was on ‘A Seismic Investi- 
gation of the Depth of Bedrock under the Volta 
River at Tefle’’. by Mr. F. W. Hales, senior geophysi- 
cist of the Geological Survey Department. He 
showed that the refraction method of analysis corrob- 
orated the depth-to-bedrock data obtained by drilling 
at the site of the proposed bridge across the Volta 
River at Tefle 
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The Biological Scrences group, under the chairman 
~hip of Prof. F. W. Sansome, heard two papers on 
cocoa—one, “Comparable Growth Rates of Amazon 
and Amelonado Cocoa and Kesponses to Fertilizer” 
and the other, “Problems in the Assessment of Cocoa 
Varieties The third paper entitled Liver 
Cirrhosis in Pigs in Ghana in which the speaker, 
Mr. D. Zwart. introduced for discussion the problem 
of liver cirrhosis which attacked the local black pigs, 
of the European ones, 


Vas 


and later also a tew when 


kept under semi-intensive conditions, 
ot the conference. 
ned with one of the popular topies, 


tinal full session day 


April 3, 
op Tubereulosis 
in (ihana by the tuberculosis specialist in Ghana, 
Der. AL Koch Then by 
Prot. MeCallien on “Seas and Oceans 
reference to veologieal problems recent 


followed a general paper 


treated with 
oceano- 


aphi 


URE 


Quite 


related to this topic Was the mext paper on 
Outboard-Motor as a Prime Mover in the Develop 
of Fisheries in Ghana by Mr. E. A. Kwei, 
Government Fisheries Department Amony 
The Correlation 
Studies ot 


foyston-Jones 


ment 
ot the 
the other papers for the day were 
of Field, and Analytical 
Enyineering by Prot 
of the Engineering Department, and “Classification 
ot Black and Grey Clavs of Ghana using the New 
U.S. System’ presented three led by 
Mr. H. B. Obeng, of the 

The closing address to round off the conference 
Mr. H. ©. Walker. former chief meteorolo 
vist. who made special mention of the many new 


Laboratory 
Structures 


by workers 


Scientific Services 
Was 


given by 


(chanaian scientists. 

to 
the 
YANNEY 


publish the 
screntit 
WILSON 


Arrangements are beime made 


proceedings ot the conterence in new 


journal of the Association J 


SATELLITES AND GEODESY 


N March 24. 1961. the Royal Astronomical 
() Society held. at its roorms in Burlington House. 
ay discussion Pechnique of Optical 

The chairman for the 


National Physical Laboratory). who 
remarking that the 
ot the 


Earth's pravitational potential 
conventional tiethods of veodesy 
had often 

meeting 
with the 


ind the use of 


eophysical on 


(ibservations 


Dr. A. H 


by 


ree tiny 
Cook 
opened the exploration of 
feature 
the 


\ hic h 


Socrety 


Was a TOpie 
oft the 


would be concerned 


been discussed at meetings 
er 
elucidation of 


vations of Earth satellite positions 


howe 


rather small-scale features 
obset 
for this purpose 
The 
four 


Bomtord 


Was opened by short papers from 
whom the Brigadier G 
had no difficulty, he in 


latitude and 


discussion 


speakers oft first was 


(Cieodesists said, 


deriving the longitu and an 


appropriate geoid for a piece of land, using a variety of 
\ ell The prob 


yas to relate 


known astronomical measurements 


the resulting co-ordinate systems 


for more land masses which were separated by 
If there were 
MOO miles to be spanned. the land masses might be con 


latitucle but this 


two or 
no of more than, say 


wide sex 


and longitude by radar. 


the 


nected in 


connect two veoils 


the 


ber 


ould not 
However, 
sufficient 
the 


by a 
simultaneous observations of 
from of the land 
It was possible that non 


problem might be solved 
oft 
position of a satellite each 


to be connected. 


simultaneous mon overlapping observations might 
he but this might also assume a knowledge of 
thre sgrigadier Bomford sugyested that such 
need. in order to 
lead to measurements of position with an accuracy 
of 30 miles in a horizontal and 10 miles in a vertical 
Connexions of this kind were required, 
America, 
many separated 


used, 
veoid 
be useful, to 


observations would 


clirection. 
for example. between Europe and across 
the Mediterranean and 
land tnasses in and around the Pacific. 

Dr. R. @E. Atkinson (Nautical Almanack Office) 
discussed the astrometric techniques which might 
One of the 
most convenient required the satellite to emit bright. 
short-duration flashes of light. which would then be 
photographed ayvainst the stars using a& Camera with 
If the stations were at known 


between 


be employed, of which there were several. 


an equatorial drive 


ot the tlash 
longitude errors im 


longitudes and latitudes. then the tine 


was general determined, but if 
the positions were to be taken out, a timunyg svstem 


ofl 


accuracies 


Was required 
the 


with an accuracy 
In this way, 

0-05" could 

long exposure reduced errors due to ‘seeing 


Prise’ 
ot 
because thee 
(that is, 
\r 


low altitudes this effect might be very important and 


star 


but 


POsit lors 


be obtamed, this was 


irregular variations im tropospheric refraction) 
connexions over long distances would 


zenith Thus, 
In & particular case, he had 


unfortunately 


involve large distances at a 


of 70 


usually 
zenith distance 
found that 


re from 2 


increased the angular diameter ot 
to -sigyesting that the probable 
might be 2 
But 


itn 


the ina 
error of a single observation of a satellite 
Ho 


tithes nh 


would 


equivalent to perhaps position 


with multiple observations there be an 
provement 
Alternatively, 


by reflected sunlight could be used. the 


the conventional method of obsers 
ing a satellite 
by means of a camera having 
timed breaks in the 
trail The primes 
pal problem in this case was to obtaim east-west 


observations being mack 
which 
This would be nearly as accurate 


a shutter would make 


connexions over long distances, as each of the stations 
could not then be in the dark 

The third 
(University 
a principal instrumental difficulty in making optical 
observations of satellite from the 
fact that. viewed from a point on the Earth’s surface, 
a satellite moves with an angular velocity which is 
predictable The 
problem was then to obtain a sufficient exposure to 
The detecting 
in general be of thre: 


Dr. A. P. Willmore 


London). who pointed out that 


paper was read by 


ollege 


Positions aArose 


neither constant nor accurately 


record its position sensitivity of a 


lumuted in any 
for recordimy at 


system might 


wavs: by the necessity least a few 
photon events m each image element. by statistical 
fluctuations im the background due to the night sky 
or by system noise (such as chemical fog. in the case 
of a photographie emulsion). When these 
examined for any but a rather small optical system, 
it was found that at the high quantum vields charac- 
teristic of a photoelectric detector. the limitation 
always arose from the night sky background, while 


at the lower quantum vield of the photographic 


were 
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plate, chemical fog determined the sensitivity. It 
could be said that the practical limits for stationary 
detectors were at about mag. Y for a photographic 
and mag. Li for a photoelectric detector. It appeared 
that by tracking the camera at the predicted angular 
rate of the satellite, a gain of about may. 5 could be 
obtained. 

In fact, the only pi 
SONSILIVITY In Operation was photographic. 
operated by the Smithsonian Astrophysical Observa- 
tory, ap emily designed Baker Nunn 
cameras. These have an f/l Super-Schmidt optical 
focal length. The 
the predicted angular rate and satellites 


cise tracking system of high 
This was 


using the 


system of in. cameras are 
tracked at 
at a bright 
However, 
are being studied actively---one. for example, using 
intensification by Prof. J. D. Magee at the 
of Science and Technology, London, 
University 


15 have been recorded 
photoelectric detectors 


ss of mag 
systems 
image 
Imperial College 
and another. using photomultipliers, at 
College, London. 

The advertised speaker for the last paper, Mr. 
W. H. Guier (Johns Hopkins University), was unfor- 
tunately unable to appear, and his place was taken, at 
rather short notice, by Dr. G. V. Groves (University 
London). This was an account of a radio 
system which offered some promise as an alternative 
namely, that employed in 
This requires on the 


Coll ge, 


to opt ical observations, 
the Transit series of satellites. 
satellite two or more high-frequency transmitters, 
with a very-high-frequeney stability over the observ- 
ing period of several minutes. The frequeney of the 
transmission received at the ground is measured as a 
function of time. Naturally, it is not constant, but 
dimmishes during the satellite passage, on account 
of the Doppler shift. The principle of the method 
can be very roughly described by saying that the 
total change of frequency during the passage is 
proportional to the velocity of the satellite, while 
the maximum rate of change depends hoth on the 
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velocity and the slant range at closest approach, which 
can then be determined. It to make a 
correction for ionospheric effects, which amount to 
about per cent at 100 They ar 
inversely proportional to and can be 
calculated if two or more transmitters are used. 

The method was first applied with encouraging 
success to the determination of orbital elements of 
the first satellites by W. H. Guier ef al. Later, the 
transit system was tested in a trajectory determina- 
tion of an Atlas rocket with an apogee height of 700 
kin. where comparison with a trajectory determined 
by radar showed differences of a few km.. toe 
which the errors of the radar would have 
tributed. 

It has now also been used on the Transit | satellite. 
Observations were made at six ground stations in the 
northern hemisphere, and the orbital 
determined, taking the observations for one day at 
a time, by reproducing to the best fit the observed 
frequency-time curves. It was found possible to 
obtain the coefficient of the third harmonic in the 
gravitational potential with an accuracy of about 5 
per cent, and since this produces oscillations of about 
5 km. araplitude, it was concluded that the accuracy 
of measurement was 0-5 km. It seems possible that 
an improvement in accuracy of an order of magni- 
tude should be obtainable, resulting in position 
measurement with an accuracy of about 50 miles. 

It is intended to use the Transit satellites for 
navigation, by storing up-to-date orbital elements on 
a tape recorder in the satellite. These would be read 
out on command by the ship and combined with 
Doppler shift observations to obtain the ship's 
position. Durmg the ensuing discussion, the impor- 
tance of this for gravity surveys at sea was mentioned 
by B.C. Browne (Cambridge), as in such observations 
a principal difficulty is the determination, with 
adequate precision, of the ship's position. 


\. P. Witimore 


Is necessary 


almost 


frequency, 


con 


elements 


GEOCHEMICAL EFFECTS OF WEATHERING 


JOINT meeting of the Clay Minerals Group ot 
A the Mineralogical Society and the British 
Society of Soil Science, held in the School of Agri 
culture, University of Cambridge, during April 
was attended by approximately 100 delegates 
from home and overseas. At the two paper-reading 
sessions, the chair was occupied on the afternoon of 
April 6 by Prof. J. White (Sheffield) and on the 
morning of April 7 by Dr. H. Greene (Rothamsved 
Experimental Station). The topic, weathering, was 
from many points of view (for example, 
mineralogical, geological, pedological and geochemical) 
and the conference concluded with the alternative 
of an excursion led by Mr. C. A. H. Hodge (Rotham- 
sted Experimental Station) to the Brecklands area 
or informal visits to laboratories of the University. 
Prof. C. W. Correns (University of Géttingen), 
in the introductory paper, outlined the experimental 
work done on the decomposition of mineral powders 
Plastic was used in the appara 


discussed 


by aqueour solutions 
tus and factors such as particle size, rate of flow, 
temperature, and pH of solution were shown to be 
important in determining the nature of experimental 
reactions with potash-felspar, albite, leucite, musco- 
vite, tremolite, olivine sideromelane. The 
results of recent experiments on the decomposition 


of kaolinite and montmorillonite at pH 7 could be of 
significance in the origin of bauxite. The main 
findings of the whole study were summarized by 
Dr. G. Nagelschmidt (Sheftield) to the effect that in 
open systems and at low temperatures, minerals 
tend to decompose as ions with formation of amor- 
phous residual crusts, whereas in closed systems and 
at high temperatures secondary minerals are formed. 
He also directed attention to the formation in Nature 
of pseudomorphs of kaolin after felspar, and Prof. 
Correns commented that in an open system and over 
a long period this might be possible. 

An experimental study of the geochemical altera- 
tion of acidic and basic igneous rocks under varying 
hydrodynamic and physiochemical conditions was 
lescribed by Dr. G. Pedro (Versailles). 
attention was paid to the secondary formation of 
iron and aluminium oxides and hydroxides. The 
value of the ratio of SiO, : (RO R,O) was found 
to be greater in the leachates than in the unaltered 


Special 


rocks. Prof. White expressed surprise at this, 
but Dr. Pedro thought that it might possibly be 
explained by the high pH in the system. Asked 


whether trace elements had been determined, Dr 
Pedro replied that these results would be available 


very shortly. After several comments on the altera 
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deseribed an 
found 


apparatus 


products, a delegate 
essful 


which had been 


tion 
made of tin 
than 

In contrast 


more st 
plass. 
to these experimental studies, two 
were given on natural weathering. In the 
tirst. Dr. W. W. Smith (Macaulay Institute) described 
the weathering of basalts and dolerites from the 
<outh-east of Scotland and the mineralogy of the 
resultant The relative stabilities of the prim- 
ary minerals in the fine sands were given, and the 
secondary weathering products in the rocks and soils 
were discussed. Contamination by glaciation had 
to be taken into With reference to the 
quantitative analyses of fine sands by X-ray diffrac- 
tion, Dr. R. M.S. Perrin (University of Cambridge) 
stressed that, due to limiting factors in the method, 
the figures should not be taken as exact and care in 
interpretation is necessary. In the second paper, 
Mr. D. F. Ball (Bangor) described a deep profile 
on the Isle of Rhum in which 50 ft. of weathered 
gabbro is preserved under glacial drift. A thick 
reddened zone with high content of free iron oxide was 
likened to the B horizon of a podzol and the whole 
formation was considered to be a relic of interglacial 
weathering in a tor-like topography. Mr. L. Berry 
(University of Khartoum) commented that such red 
zones, because of their frequent discontinuity, can 
be difficult to interpret. but the tor-like topography 
is Similar to that produced in humid warm climates. 
Reference was made by Mr. R. H. S. Robertson 
(Pitlochry) to red Tertiary interbasaltic weathering. 
Dr. R. Glentworth (Macaulay Institute) contrasted 
certain deeply weathered (possibly pre-glacial) granite 
and basic in Aberdeenshire with 
the buried parts of a granite stone circle which appear 
to have weathered 3 in. in approximately 3,000 vears. 
The usefulness of drainage-water analysis in study 
ing the processes of weathering and soil-formation was 
illustrated by Dr. Perrin. Care in sampling, a 
knowledge ot hydrology. percolation rate, and 
possibly composition of rain-water are all necessary 
determining absolute loss of 
elements 


papers 


soils. 


account. 


exposures 


and applicable in 

material or relative 
where such analyses could provide useful information 
include the movement of iron in ground water glevs. 
the rate of 
of soils. In 
results of chemical 
formed on 


loss of Instances 


salt-marsh reclamation, 
chalk, and the 
addition, Dr. Perrin related the 
analyses to weathering trends in 
Ordovician shales and many of the interesting points 
which arose in interpreting these results were dis- 
cussed. Other comments included one by Dr. 
P. H. T. Beckett 
sampling drainage water or 
profile. Awareness of the 
of all results was stressed. 
Dr. G. Rosenthal (Wurzburg) both 
theoretical and practical aspects of the weathering 


problems 
weathering of 


VeETLOSIS 


soils 


direct from the 
significance 


water 
statistical 


lered 


of porous materials by freezing, and focused attention 
on the ‘freezing-point depression’ of water, which 
is due mainly to high pressure affected by capillary 
radius, pore surface area and tension, 
The resistance to freezing of roofing 
tiles. and bricks was noted, and it was found experi- 
mentally that the freezing temperature of brick was 
even lower than expected, due possibly to the inclu- 
sion of meta-kaolin with free valence-bonds which 
could hinder re-orientation of water into ice. Further 
work on surface effects was urged before tackling 
rocks. Asked about the effect of ion concentration, 
Dr. Rosenthal stated that in brick this lowered the 


surface ete. 


sandstones, 
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freezing point only very slightly, but in soils and clays 
Calculations for soils 

the wide range in 
with climatic 


it would be more important 
would also be complicated by 
pore size, and when dealing 
effects would have to be taken into account 

The origin of English fuller’s earths was proposed 
by Mr. Robertson to be marine rather than volcanic 
and to be due to a transgression of the sea during the 
Upper Aptian. The heavy mineral suite above 
and below the clay in the Sandgate bec 
to be derived from the old land surface ot 
Platform. Uniformity in composition of 


re wks, 


was shown 
he London 
various 


widespread montmorillonite deposits was considered 
as evidence of similar conditions of formation. In 
reply to Dr. Nagelschmidt, Mr. Robertson suggested 
that the seas would have been mainly calcium ton 
saturated and that any sodium tons could have been 
absorbed by the adjacent more porous formations 
A possible tie-up in conditions with those in the 


Piedmont areas of the south-east of the United 
States was proposed by Dr. A. Muir (Rothamsted 
Experimental Station) and Dr. Perrin directed 
attention to the general absence of mica in the fuller’s 
earth deposits. 

Finally, two papers were given by Mr. J. E.G. W. 
Greenwood (Directorate of Overseas Geological 
Survevs. Tolworth) and by Mr. Berry and Mr. B. P. 
Ruxton (University of Khartowm) on the weathering 
of rocks in hot climates. The first showed how the 
effects of chemical weathering and thermal disintegra 
tion on rocks in arid areas can be of significance in 
the interpretation of aerial photographs. For a 
variety of igneous and metamorphic rocks, theoretical 
orders of response to both processes were detailed 
but disagreed with the order since, for 
example, thermal disintegration 1s apparently more 
effective on granite while chemical weathering 1s 
more effective on gabbro and diorite. Rock proper 
ties such as grain size, jointing, porosity, and texture 
were shown to have an important influence on weath 
ering processes. In discussion, Mr. Berry advocated 
experimental work on the effects of thermal disinte- 
In the second paper, examples of tropical 
humid, monsoonal, semi- 
arid, and arid climates chosen to illustrate 
different weathering features. Generally, factors 
such as topography, rainfall, and ground water move 
ment were shown to influence profile development 
photographs of ‘abandoned 
of laterization and intense 


observed 


vration. 
weathering of granite in 


were 


Illustrations included 
hills and foothill 
weathering. 
During the exeursion to Breckland, a series of three 
soils developed from Gipping Till was demonstrated. 
The first, a very shallow rendzina, was seen at Laken- 
heath Warren. The other two, situated within 
Forestrv Commiss‘on woodland, were a_ brown 
ealeareous soil and a brown earth with textural B 
horizon at 95 em. Although was short 
for a visit to a fourth profile, it was obvious that the 
had adequate food for 


Zones 


time too 


afternoon provided 
thought. 

The symposium, as a whole, was commendable 
for the wide scope given to the discussion of weather 
The importance of laboratory experiments as 
an aid to elucidating problems in the field was 
emphasized. and among recommendations during 
discussion were included care in choice of apparatus, 
methods of sampling, and assessment of significance 
of results. Undoubtedly, the possibilities of future 
research in the field of weathering are enormous. 
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FESHE annual report for 1960 of the 
Little Research Institute * records 


1957 of about 20 per cent per annum. 


pansion sinee 


Sixty-five per cent of its income comes from industry 


and 35 per cent from Government and related 
ayvencies, about half its sponsors bemyg British and 
European and the rest American. Practically all the 


Institute's work is classified as oriented fundamental 


research, 


eon 
chemistry of plant materials Phe 
to 


and has so far been predominant ly 


with the 


corned 


undertake 


hemistry Section was established in 


the 


stuciy of biochemical problems where 


newer tee such as starch-gel and high-voltage 


chromato 


electrophoresis and paper and column 


are already 


vith automatic densitometry. 
Work 


thre vheat vlauten 


has been imitiated on the 


eparation of vel comple xX into its 


‘ Tits 
The Org 


the pols merization of 


annie Chemustry Section continued work on 


and its derivatives, and 


hicose 


vith 


with viscosities comparabl 


already polvariudes 
} the mew 
the 


of wood. a low 


been obtaimed 


those of nvlon have usIny 


interfacial polye ondensation 


ehnique ot 


vork on the modification 


acetvilation process gave 
slightly 


results have 


emperature catalytic 


of permanent shrinkage and only improved 


lonensional stabilit, Promising 


THE WOOL INDUSTRIES 


the forty second annual veneral 
] meeting of the Wool Industries Research 
April 1%, the the 
Mr. B. A. Smith, after referring to the opening of 
the new Worsted Processing Block at 
Mareh 22 (see Nature. 190. 313; 1961) by 
Hon R. G. Menzies, stressed the 
research and technical education in 
The Association was ending a 
period in which the grant from the 
of Seientific and Industrial Research had been based 
on £170,000 of industrial under the 
£70,000 arranverments this £59,000 
on £170,000 of industrial income, but with a further 
£75 for every £100 supplied by industry up to a 
total of €25.000. and Mr. Smith 
for any proposal in the near future for an increase in 


\ sso let 


tion on chairman of Association. 


Torr nion on 
the Right 
for more 


industry 


need 
the 
quinquennial 


just 


partment 


new 


vrant would be 


asked for support 


levy 
The re port of the director of research. Dr. A. B. D 


for 1960* refers to progress in constructing 


an apparatus for the automatic quantitative analysis 


(Cassie, 


of mixtures of amino-acids by separating them on a 


resin column, converting to copper 
the 
results 


eatronice exchange 
and 


content 
been 


complexes, determining copper 
polarographic ally Excellent. 


obtained in the automatic assay of basic amino-acids, 


have 


* Wool Industries Research Association. Report of the Director of 
Research for 1960 Publication No. 215.) » So Porriden 
Leeds: Wool Industries Research wiati 106) 


Headingles 


NATURE 


THE ARTHUR D. LITTLE RESEARCH INSTITUTE 


RESEARCH ASSOCIATION 


June 17. 1961 


monomers an 


obtained by unpregnating wood with 


polymerizing im situ, and attempts have been mad 
to reduce flammability of wood by introducing non 
leachable compounds containing phosphorus. Wor! 
was initiated on the release of corrosive volatile 
vapours from wood at high humidity and = high 
ambient temperatures, that is, greater than 40° ¢ 

and also to explore the properties of ethylen: 


sulph ck 
In physical chemistry, the 
the bulk properties of polvoletins 


Section con 


Polymer 


to study 


particularly the kimeties of crystallization of poly 
ethvlene with the view of obtaiming a better under 
standing of the effect of ervstal structure on the 
physical properties, and has shown that the initial 
ervstallization behaviour depends markedly on 


molecular weight Work was also commenced on 


betw molten alun 


the kinetics of the reaction een 
intum and water 

The Metallurgy Section completed a three-vear 
studs of corrosion tnvolving the sereenimme of 470 
organic compounds, to ascertain any correlation 


and imbhibitors 


and although no clear-cut correlation emerged. sor 
compounds found to fay 
corrosion of mild steel and cast iron im acid 
study of the 
hvdrogen embrittlement of certamn steel 
\ list of publications of the Institut 


between chemical structure 


were our the inhibition ol 


solution 
others opposed inhibition \ 
is planned 


nded 


th abstracts of those published nh 


but citrate buffers cannot be used for chromato 
vraphy because of the formation of copper-citrate 
complexes, and new buffer svsterns are being 


developed for amino-acid separation. Several protein 
components ot oxidized wool have been imolated 
percolating columns of the material with 5 .V/ urea 
solution, gradually changing in pH from 3-0 to 5-8. 
and determinations by Sanger’s method of the 
terminal groups ot the components isolated trom 
following with 


chain-weights of 96.500 and 20.500 for component ! 


wool treatment acid gave average 
and « omponent IT. respective ly 

Search for a method of determining the moisture 
content of raw wool continued, and a general surve) 
being made of the diffusion constants of a wide range 
from toluene and benzyl aleoho! 
558. indicates 
veonds 


than 


of organic molecules. 
to a non-ionic detergent of mol. wt 
that the mobility of a moleeule in 


more on its hydrophobic-hydrophilic balance 


keratin ce 


its size. Work completed on the breaking-time and 
dynamic elastic modulus of nylon confirms that 
changes in moisture content affect both the elastic 


properties and the strength of the structural elements 
as well as the internal viscosity. 

Recent work has shown that at least the 
causes of yellowing of woollen yarn on storage is the 
presence in the small amounts of poly- 
unsaturated acids: linolenic acid 
vellowing, but the effect of 


one of 


olein of 


CALISES 


permanent 


lnoleie acid Is less 


i} 
urapl 
havu 
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iportant. while pure oleie acid has iittle deleterious 
action. Laboratory and works trials have shown that 
the moth-prooting agent “Dielmoth’ can be applied to 
orsted varn during normal bleaching processes, but 
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fastness. 
an 
with 


poor ashing 


the treated yarn had only 
shown to play 


Fabric has been 
important production of fabrics 


durable pleats or creases 


construction 


part in the 


THE BENGUELA CURRENT 


N 1953 two imteresting articles appeared im Nature 

‘The tirst was by Currie! and described the process 
of upwelling im the Benguela current He showed 
in addition to the upwelling inshore, a convee 


Thiet 
he edge of the continental shelt 


tion cell deve lops ati 
the 


waters 


cold upwelled waters from the 
mi Ocean further out to This line 
lemarcation is used in a recent report * to detine 
the Benguela current 


use of the name Benguela 


shich separates 


meal 
meant by 
the 
cirenlation m which upwelling 
and have referred to the 
south-east trade wind adrift 
Hart? and dealt with the 


phy toplankton Survevs 


clearly what os 


We 


current 


have restricted 


to the 


coastal 
movel Ocearnie 
reulation as the 
was by 


The second artiele 
| the 


results of 
the 

he south-east 
” thee 
ntroduced the new conception of ayeing of upwelled 
iter, by the Species 


as the characteristics of the water mass change 


ei mary 
Oceanic 


and the 
In the latter he 


clistinet between Rpecies 
track drift 


ipwelled waters 


stressed 


wind coastal 


rich 


which was meant succession of 
Inthe present report the two authors have enlarged 
preliminary findings Ne data on winds. 
dritt. bottom topography. 


on these 
surtace water tempera 
phosphate and 


distribution 


Tures, dissolved 


the 


ot the 


composition, density and 
huave 


species 
and ¢o 


the 


microplankton been analysed 


ordmated to form an 
weanography ot the seas off south-west 
After the results of earlier 
ions, the erumes of R.R.S 
ith-west Africa deseribed 
the southern autumn (March 3. 14, 
(September 2) 


pu ture of 
frica 


mvVvestipa 


William SCOPES 
The first 
1950) and the 
October 12 
the winds are the driving 
behind the currents Off the shelf. the south 
east arift Defant® has 
to be north-north-west, parallel to the coast 

the coast and the shelf itself. there are 
winds which are mainly south-south-west 
induce a current away from the shore and upwelling 
results Many charts and show that this 
ipwelled water differs from the water in 
salimity, clissolved 
In Spite ot complexities due 
the 


two 


are Wats 


ond spring 
Thev vo on that 


Wiis im 
to show 


toree 


shown 
Neare! 


coastal 


which 


trades cause a 


on 
and these 


tions 
OCeCATLIC 
phos 


oxygen and 


Tennperature, 


porate concentration 


to swirls and mterlockmg tongues of water, 
dividing line lies approximately ovet the edge of the 
she If. Moreoy er. the vertic: sections 
that this line the isotherms 
the 300-m. level have an upward 
water the 200-300-m. level 
surface mshore The kimk in the 
therms is the of the convection cell which 
separates the two water masses and is well illustrated 
section which the distribution of the 
of specific volume off mouth of the 
River durmg the spring when active 
progress, It is suggested that 


Benguela current similar to 


continental 


clearly and 


show on 
above 


that 


isoOhalines 
and trom 


the 


kink 
reaches Iso 


result 


im a shows 


anomaly 
Oranye 


the 
survey 


was im 


ipwellimyg 
the 


conditions m are 


Vol XXNNI 
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® Discover The Benquela Current. By 7 
lohn Hart and | 123 (Cambridge At the 


Univers Press 


hifornia sSver 


those in upwelled waters off Ca where 


has deseribed a sinnlar convection cell. 

The evidence that the upwelled water comes from 
denies and for all the 
Antareti eurrent 


latter 


level once 


vague the 
is coneerned, tor the 
level Che water at the 200 200-m,. les elis part of the 


South 


the 300-m 


intermediate 
the 600 


idea that 


lies at 


is contro 
sinking at the 
west \frica 
north-west al 
on 


and its 


is the result of 


Ott 


nent to 


Atlantic central water 


versial Possibly i 


sub-tropreal convergence south 


there is a general mover north 
le vel 
mimuttedly slender 
along the edge ot 

movel 


this is a compensatory 1 
up to the 


alled it) the 


salinity 


also indications, based 


of a southerly 


postulate dl that 


thus but there are 


eviclenes movement 
the It 
nent replat 


ng the water 


been drawn surface inshore 
have there 


Vertical 


show 


which has 


and we COMpensatl ion 
eurrent ions of temperature 
and phosphate no discrete body of water at 


nor is the existence southerly eurrent 


ibt eNXist- 
shown in Fig. 47 
north-westerly 
the highly 


of this 
and I do 


this level. 
essential to the main argument 
Indeed, the distribution of the 
im the Atlantic 
understandable as a 
decay trom 
Africa 
dleals 


enet 


laver South 


readily 


t bie 


Is 
drift of 
ive 
The 
nicroplankton 
milk of the diatoms and 
After dealing with the juestion of te rminology 
the pant hallassn 
which 
the 


products oft 
south-west 

of the 
sainpled by ON 


the 
nets The 
peridimians 


second part report with 


eatch was 
vexed 
Is re vived To cove! 
at different time both 
sa full list of the species 
this the dominants for 
distribution is charted 
distance 
found a 


n which tern 


Species are neritie 


and oceanic, authors wey 
identified and 
further discussion 
their density 
from the shore In 
clense growth of choetocerids and some other neritic 


select from 

Then 
and discussed m relation to 
they 


broad outline 


species in the area of upwelling, a scant growth ot 


off the 
sper ies in 


differences 


Planktoniella sol and other oceanic forms 
shelf and a poor flora of panthallassi 
bet ween. It is that the 
between the spring and autumn surveys may not be 
seasonal effects but the of ageing of 
The 


(survey 


stressed 


purely result 
extensive coastal 


numerous 


upwelled waters : 
production im autumn 
resting spores of the dominant ¢ hwtocerids is thought 
to represent a late stage in the suecession of waters 
earlier enriched by upwelling the succession may 
be repeated several times annually This 
ends with valuable notes on the ecology and distribu 


with 


section 


tion of the more important species and most ecolog- 
ists would agree with the final warning that it 1s 
not the presence Ol absence of a particular species 
which defines a particular water inass but the differing 
proportions of the species withm them Statistical 
methods for the discrimination of floristic groups are 
now being developed. 

Finally, the authors the 
question of the mass mortality of fish in the Walvis 
Bay of the anaerobic deposits 
which shelf 400 miles. 


come to controversial 


area and the cause 
extend along the 


tor some 


“at 
| 
= 
Wa 
= 
= 
q 
4 
pe 
4 
j 
ty 
he 
| 
"4 
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Brongersma-Sanders’ has suggested that the mass 
mortality is due to powonous blooms of dinoflagellates 
such as Gymnediniam, but this tis discounted It is 
argued that the decay of dense plankton on the 
helt lewis to a lepletion of oxvgen at the lower 
levels Under normal meteorological conditions the 
currents bring um me supplies of oxygenated water 
but durmg periods of calm, stagnation occurs and 
anaerobic condition develop at the bottom which 


favour the growth of sulphate-reducing bacteria and 
the of poisonous sulphuretted hvdrogen 
(oxvuen deplet i ually the 

nshore and there are press reports from Swakopmund 
the sea bubbling with hvdroven iphide and 


evolution 


act extends to surface 


at 
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islands rising to the surface. This, the authors intet 


is the cause of the mass mortalities of fish, and cer- 


tainly their meteorological evidence and = vertical 
sections of dissolved oxvgen tie in neatly with the 
theory 

The authors have shown that the Benguela is one 
of the richest currents in the oceans of the world 
This UNpressive report provides a firm: basis for 1t- 
further study A. H. Day 

( RK. 1 Natu 171, 40 

Hart. T. Natu 171, 631 (195 
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By ANTONY SANTIAGO 


co Department of Agriculture, Malaya 


SHE natural vegetation of the wet humid tropics 
consists of extensive forests of large and valuable 
These trees are of paraneount 
mportance in protecting the of the hillsides 
from erosion and its consequences, and they make 
the best use of the leached and acidic soils conunonly 
found in the t humid This forest of 
large trees has been, and is being, selectively destroyed 


‘| 
tunber 


Trees large 


soil 


we Tropics 


to make way for ‘planned forests’ of agricultural 
crops such as rubber and oil palm, which are also 
able to make good use of such soils There has 
been. however, a certam amount of misuse of such 
land in certain areas where food crops, mostly annuals, 
such as vegetables and short-lived perennials, such 
as papayas, have been cultivated Such crops do 
prov ide adequate eover to the which is 


exposed to the elements and gives rise to serious soil 
land 


ot 


erosion and unproductivity of the land Such 


has often been abandoned to fallow, and a 


shifting cultivation has been practised 


oft the wert 


An ecological anil 
humid forests of certain agriculturaliy important 
large tree crops will show that there is a definite 


place for developing national forests of certam agricul 
tural Which can gre under semi-wild con 
ditions and which need occasional attention for 
factory growth and crop-production. In Malaya, such 
sgricultural crops are Durio, Nephelium, Bertholletia, 
Garcinia, Lansium, Baccaurea and Metroxylon species 

Most of the tree crops mentioned have the following 


CTOpsS 


satis 


characteristics 

1) A number of them to this day is grown success 
is doubtful 
under 


fully under semi-wild conditions, and it 
whether it 
refined cultural techniques. 

(6) The trees grow to a large size and would fimetion 
effectively as binders of the soil and efficient utilizers 
as the natural forest -trees 


is more economical to grow them 


of leached and acidic soils, 
do 

e) It is questionable whether such crops should be 
grown by smallholders who have only small pieces 
of land. 

(dq) The trees take 7-15 vr. to 
therefore not ideal for smallholders who lack capital 
for growing perennial crops. On the other hand, 
perennial crops are ideal from the point of view of 
the little work required to maintain crop production 


mature and are 


e The are seasonal in bearmg, although 
there i868 one season of heavy bearing and another 
negligibly light one annually. 

(f) There is negligible damage done to the trees 
in the process of harvesting the produce and is unlike 
rubber-tapping, which is done daily, and where inex 


perienced labourers can damage the trees perman- 


Trees 


ently 

Therefore seasonality of fruiting, 
ditions of growth to large trees and negligible damag: 
done to such trees during the harvest provide cond: 
tions which not only find employment for labour that 
is occasionally unemployed at certain times of the 
vear in the country, and prevent erosion of soil which 
is a national asset, but also permit the public to 
harvest the produce on annual lease, which can br 
called by tender 

Some of these trees have good durable timber, and 
should the trees go out of production (and this will 
only occur after several decades) the timber produced 
would vive some remuneration 

\t this point a question may be raised about finding 
planting material and the need for ensuring that 
planted trees bear high quality and quantity ot 
produce. This is possible by adopting the following 
theoretically sound but yet unproved technique : 

Seeds from trees selected for quality and quantits 
of produce will, in most cases, be satisfactory as 
planting material since this technique is practised 
to this very day in most of these tree crops. How 
ever, the individuals will vary in quality and quantity 
of the produce In order to minimize the variabilit\ 
it is suggested that in planting the seedlings, twice 
or thrice the usual number of plants, at closer spacing. 
can be planted within @ unit area, so that it would 
be possible to destroy progressively half the number 
of the poorer trees within a unit area, from the time 
the trees start bearing, to permit good growth of the 


semi-wild con 


remamiuing better trees. 

By these methods, therefore, it 
possible to create national forests of agricultura! 
crops in the wet humid tropics where large acreages 
are still under forests. However, capital will be the 
problem and this may be found should the national 
policy-makers be convinced that the idea of national 
forests of agricultural crops in the wet humid tropics 
is sound not only theoretically but also practically 


is theoretically 


i 
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GAS-LIQUID CHROMATOGRAPHY OF STEROL METHYL ETHERS 
By R. B. CLAYTON 


Conant Chemical Laboratories, Harvard University 


YEVERAL reports have appeared recently of the 
& separation of sterols and steroids by gas-liquid 
chromatography on a@ variety of liquid phases!-*. 
{ p to the present time, however, no correlation has 
been reported between the structures of steroids and 
their behaviour on the gas liquid chromatogram 
which might allow an accurate prediction of retention 
times on the basis of molecular structure®. Such a 
is being attempted with the methyl 


ethers of neutral sterols chromatographed on poly 


correlation 


ethylene glycol succinate as the liquid phase and some 
preliminary findings are discussed here 
Preparation of sterol methyl ethers on a ‘micro’ 
scale (5-500) was carried out in 78-90 per cent yield 
by reaction of the sterols or their esters with methyl 
iodide in ether solution in the presence of potassium 
t-butoxide. 

Gas-liquid chromatography was carried out using 
6 ft. x 4mm. metal columns packed with 5 per cent 
polyethylene glycol succmate on ‘Chromosorb W 
The cohimn was conditioned at 202° for 48 hr. with 
a slow Operating conditions 
column 195°, vaporizer 350°, ionization detector 212°. 
Gas tlow: 220 ¢.c. per min. (argon). 
tabulated are relative to 
retention time, 8-5 min 

The values recorded in Table 1 that 
separations can be achieved with a number of sterols 
of biochemical uiterest and with 
usually between 30 and 60 min. The technique has 
been applied to the analvsis of sterols and their esters 
isolated from tissues by established methods. 


argon flow were: 


Retention times. 


below, that of cholestane 


show yood 


retention times 


Table 1 
Cholestane 
I Cholestanol 
Il epi-Cholestanol 261 
Coprostanol 
IV epi-Coprostanol 
Cholesterol stadienol 
1*-Cholestenol Stigmastanol 
1°-Cholestenol 1°-Stigmasten: 
1*-Cholestenol 1°-**-Stigma 
stadienol 
1° Stigma 
1°.**-Cholestadienol stadienol 
1 Cholestadienol 1*?-Stigmaste nel 
*.Cholestadieno!l Lanostero 
Ergostanol 24.25-Dibvadre 
1°- Ergostenol lanostere] 
Ergostadienol Agnosterol 
1°-Ergostenol 


RELATIVE RETENTION TIMES OF STEROLS AS METHYL ETHER 
\VIILI -KErgostadienol 5°55 
NIX Ergostadienol 7-30 
XX *-Ergo 
statrienol 
Erg: 


The values shown in Table 1 are most readily 
interpreted in terms of the operation of three distinct 
factors: (1) the molecular weight; (2) the polarity; 
and (3) a ‘conformational restriction’ factor. These 
are considered in turn 


(1) Molecular The stanols NIV. NNII 


form a series in which the increase in relative retention 


weight 


time is proportionate to the increase in’ molecular 
weight They deviate from the log relationship of 
true homologous series® 

2) Polarity. The simplest polarity effects (analog 
ous to those found in adsorption chromatography 
are seen in comparing the stanols I and IIT with their 
epimers IT and IV respectively. Clearly, the more 
hindered, axial orientation of the three methoxyl 
group renders the compound more mobile than its 
epimer in which this group is equatorial. In 
certain circumstances the weight and polarity factors 


ean largely offset each other The 4 : 4-dimethyl 
grouping of XXVIT, and (C,,) is well 
known to hinder the 36 oxygen function Hence these 
compounds have greater mobilities than XXIT (C, 

Compounds having olefinic bonds in the nucleus 
show greater retention than their parent 
stanols The A’-bond exerts the greatest effect 
(ef. Land VIE. XNTV and XVIT) of any isolated double 
bond so far studied. The homoannular. 5.7-diene 
the retention time still further (ef. [T and 
and XIX 


2 RETENTION RATIOS 
DIPFRRENT 


times 


Increases 
ATV 


UNSATURATED 


WEIGHT 


FOR 
MOLECULAR 


STRUCTURES ft 


Lano 
stanol 


Stigma 


stanol 


elative retention tin if comport with 
® Retention ratic relati 1 time compound with 
time of analogue lacking . 


comparison not available 


relative retention 


Compounds necessary tor 


Table 2 lists the ratios (‘retention ratios’) of the 
relative retention times of various compounds having 
certain unsaturation to those of their 
analogues which lack these features. These results 
show that the introduction of isolated double 
bond, Az, into a stanol, s, will change its relative 
retention time. r.. to a new according 
to the relationship: 


features of 
value fis + 2)s 


where k, is a constant (‘retention constant’) for the 
double bond in position «. which is virtually inde 
pendent of molecular weight. Further, for two non- 
interacting double bonds at positions # and y (for ex- 
ample, A? and A*? in the ergostane series) the relative 
retention time of the new A*+¥”-dienol is given by: 


x ky ky 


cdliene must be treated as 


It is apparent that the 5.7 
a unit svstem in these calculations and the contribu 
tion of the A**-bond shows an anomaly 
discussed below. 

(3) Double 
originating at C,, in the side-chain raise the retention 
time considerably. but the A**-bond fails to increase 
the retention time. A searcely measurable negative 
effect is the cholestan (V and XI), 
but in the ergostane and sitostane series the presence 


which is 


‘Conformational restriction . bonds 


seen mn SeCTICS 
of a double bond at Ces markedly reduces the retention 
time. This apparent anomaly becomes intelligible 
from an examination of molecular models. In com 
pounds without substitutents at C,,. the A**-bond 
only slightly restricts the movement of the side-chain, 
whereas in C,,-substituted compounds this restriction 
is far more pronounced. Such a restriction could 
lead to some curtailment of solute-solvent interaction 
and prevent the dissipation of thermal energy in 
certain intramolecular which 


modes of vibrations 


| 
| 
| 
4 
| 
| 
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| 
| 
| 
| 
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‘ 
stanol 
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saturated and 
tend to 


chain ts 
effects 
these 


ailabl when the 
restricted. These 
mobility of 

eppare ntly are great enough to overcome the opposing 
effect of the A**-bond In A**-cholesterol, 
it must be assumed that the restriction imposed om 


less would 


hence 


increase the compounds and 


polarity 
the side-chain approximately cancels out the increase 


which the additional double bond mivht 


otherwise confer on ¢« holesterol 


im polarity 


simular conformational restriction is 


difference 


Probably a 


responsible for the between the retention 


times of cholestanol I and epi coprostanol IV 


It appears that some advance is bemy made in this 


work towards a rationalization of the behaviour ot 


vevelu compounds on the chromato 


yram The concept of ‘retention constants’ for 
variously situated funmetional groups, such as those 
derived for the double bonds im this work. is an 


of considerable practical 


However auch 


attractive and may be 


ore 


and theoretical alive constants 


THEN various storage are 
\ vashed in aerated water. a characteristic delay 
in the generation of an absorption capacity. occurs 
for which a wide variety 
offered. Rees and Skelding 
water-soluble inhibitor was 
which would pre 
been leached from the 
Skelding 
that the 
fixation of «ac 
\n alternative 
as a result of continuous removal of electrolytes from 
but 


ot explanations has been 
igvested that a sper 
tissue 


haul 


In a later publication, 


present the 
vent salt absorption until it 
tissue 
further supported this view and suggested 
tormed by dark 
choxide 
that salt uptake was stimulated 


inhibitory substance was 


curmulated respiratory carbon 


the washed tissue. has been quite 
was recently disproved by MacDonald et al 


persistent? 


Unfortunately, the matter at issue is confounded 


by the consistent use of tap water. which may vary 


videly in its mineral contents, and in which the eal 
cium ions present have the property of reduemy 
1 leakage?:* Dale and Suteliffe®. finding that certain 
organic acids, and also beetroot extracts containing 


the same organic acids, would stimulate potassium 


uptake of disks of beetroot tissue washed for a rela 
#8 hr.), claimed that the lag-phase 


Was an artefact, and merely a 


tively short period 
n potassium uptake 
reth sion Ot atime lay in the dey elopment ota chloride 
accumulatory system. Their results. 
that disks which had been washed for 2 hr. could not 
Probably the most predominant con 


howey er. showed 


be stimulated 
tention at present is that the lag-phase is a period 
during which a gradual revival of metabolic activity 
required for the formation or 
activation of the 
accumulation process!" or for the protein svnthesis 
which is thought by Steward ef al.'*-"° to be the first 


provides the energy 


carrier molecules participating in 


requirement for salt uptake 

During the course of testing various compounds for 
their effect on the lag phase of beetroot tissue. it was 
found that : 3 
diol or 
had the remarkable property of inducing a rapid rate 


tris) 
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THE ‘LAG-PHASE’ IN SALT UPTAKE OF STORAGE TISSUE 
By R. F. M. VAN STEVENINCK 


Department of Botany, King’s College, University of London 


June I7, 1961. 


oby rmusly can only be used ith serupulo is attention 
to the details of the intramolecular 


environment 


the functional groups In question Moreover, the inth: 
ence, if any, of the nature of the hquid phase on the 
Values of these constants remains to be determined 

I wish to thank Prof. Konrad Bloch for his 
in this work. which Was supported bv a yvrant 


nterest 


the American Heart Association and was conducted 
during tenure of an established mvestivatorship of 
the American Heart Association 
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of uptake of potassium ions mmmediately after cutting 
the disks of tissue 
Disks of 


beetroot (var. Crimson Globe prepared in 


the usual manner (15 mm. diameter. | mm. thick. 
average weight approximately ISO) mer were 
rapidly washed in three rinses of distilled water to 


remove materials released from the cut cells befor: 
commenemy the experimental treatirment Batches 
ot 25 «disks (4:5 om were added to each of the 
150 ml. of aerated solutions to be tested, kept tal 


200-mil. boiling tubes and placed in a thermostat 


Each treatment was done at least in triplicate Tris 
solutions were adjusted to the required pH = with 
hydrochloric acid At required intervals, 5-mi 
samples of the solutions were drawn off, and replaced 
by an equal volume of the origimal solutions, whicl 


salt’ concentrat ror 
determined 


Che technique is 


negligible change in 
and 
with an FEL flame photometer 
based on the principle that changes in the absorptiv: 
{much more 


caused a 


Potassium sodium contents were 


asily 


capacity of the tissue are detecte 


at verv low than at high salt concentrations 

Fig. 1,4 and B inelude typical curves for the 
potassium ion content of the external solution when 
in distilled water 


beetroot were imecubated 


disks ot 
\n initial rapid rise of potassium ions in the solution 
must be expected to originate from the apparent free 
However 


space and Donnan free space of the tissue 


an equilibrium should have been reached within the 


first hour'’, and the continued leaching of potassium 


ions up to 16 hr. must come from other sources, most 
likely the cytoplasm and/or the vacuole 
quent slow loss of potassium ions from the external 
solution occurred in the majority of cases; however. 
with quite a few roots, especially the older ones, 


The subse 


leakage surpassed absorption at this stage. resulting 
in a net loss of potassium ions from the tissue \ 
marked change always set in at approximately 
30 40 hr. from the start of the experiment, resulting 
in a period of rapid absorption, quite often causing 
the concentration of potassium ions of the external 


+5 
} 
t 

be 
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B 
duet iw juent re-a of caletum 


B 

> 10 

m start of ‘ ne wed by two 

emp. t ter 0 tris, pl M 

t 


to drop to less than 10° With an potassium chloride was added to the external solu 


potassium ‘on concentration in the tissue of tions are presented im Fig. 1¢ It can be seen that 

ose to 10 Veokgem.. this meant that under these the presence of an initial amount of potassium 

experunental conditions accumulation ratios of LO chloride had no effect on the length of the lag phase, 

and more were observed for potassium ions, which is or on the rate of uptake in control solutions, while it 

much higher than any of the values recently quoted substantially increased the rate of uptake in the 
and observed by MacDonald ef al." presence of tris 

When 10°? V/ tris (pH 8-0. adjusted with hydro Sharp contrasts were provided by the effect of 


chlorie acid) was applied. more potassium ions tvs onthe lag-phase of other tissues (Fig. 2). Although 


appeared in the external solution during the first extremely effective on carrot and parsnip tissue, it had 


half-hour: presumably frvs tons replaced a proportion no such effect on artichoke, swede. potato and turnip 
of the potassium ions in the Donnan free space 
However. this was immediately followed by a rapid 4 
iptake at a linear rate 

When the pH of the fris solution was adjusted to 
60-63. leakage continued over a longer period 
up to 2 hr.). and fr7s was less effective in reducing 
the lag-phase \ very sunilar curve to that at 
pH t-0-6-3 was obtained when was applied at 
10-? VW and pH so Tris has a pK, value of 8-14 
ref. 15). and is 98-6 per cent tonic at pH 6:3; assuming 
that the base of fris is more effective than its ionic 
form. the reduced effeet of tres at pH 6-0-6-°3 could be 
iseribed to the lowermy of its effeetive concentration 

Tres added at 4 and 27 hr. respectively from the 
start of the experiment had an immediate and greatly 
accelerating effect on uptake apart from freemg some 
potassium ions of the Donnan free space during the 
first lOmin. (Fig. 1.4). In another treatment. disks 
were immersed for 2 hr. in tris and were then washed 
vith two quick rinses in water. On replacement in 


t 


vater contaiming potassium ions, equivalent to the 
amount lost during the rinses, it can be seen ( Fig Ls. 

irve + that the effect of tris on the net influx 
was not maintained after the tris had been washed 


rime (hr.) rime (hr,) 


“away. 
tr ar 2. Change in potassium ion content of the external solution, 
It vet remained possible that part of the difference releene of potansiam tous at 28° C. br 4. carrot 


between tris and control treatments could be due to ) m tissue B, parsnip phlem tissue (', artichoke tissu 

lianthus) d D, swede tissuc disks in M potassium 

the presence or absence of suitable anions in the chloride pH 6-05-6-85, 6-00-6-70, 610-7-20 and 6-00-7.-10 

respec tive solutions. Hence. the results ot an ’ . BC and D, respectively @. «isk n 10-° M potassium 
ehlori M tris soluti 9H 

experiment in which either 0-5 «x 10-3 M or 10-3 M 4 B. 
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are quite sper 
parsnip and carrot the 


fit 


effects 


tissue Hence, 


and im the case ot 


beetroot, 


molecule seem to 


a rapid and imunediate uptake 


the 


characteristics of 


re juirerments to make 


of potassium possible 
Experiments vith some readily 
of tris showed that the presence of OH 


essential ?-amino-2 


available analogues 


groups were 
methvl-l :3 
and 2 


tria. 


for waetivity, 
methvl-1l-propanol 
methyl-propane (tertiary butylarune ) 
a series of declining activity (Fig. 3,4) In facet, 
tertiary butvlamine had no effect on the lag-phase, 
and the slightly better intake ot potassium ins over 
the distilled water treatment could have been partly 
due to the difference in pH of the solutions 

and tris were equally effective, 


propanediol, 2-amino-2 


fort 


amuno-2 


Prethanolamine 
that the nature of substituents rather than 


inducatiny 
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and lo VU tris, while, on the other h wid, additions 
of 10°°-5 x 10-* M ethvienediaminetetraacetic acid 
EDTA) to the medium have consistently produced 
amall but significant enhancements of the tris effect 
(Fig. 3.0). Henee, it is feasible that and calerum 
ions Compete for common sible, the bivalent calerum 
ions being much more efficient in 
the univalent ions. 
The the 
cannot be detined at present at all closely 
ions are essential for membrane 
* and there is little doubt 


this respect than 


ealenum effects 
It has been 


tris and 


mechanism otf 
calcrum 
formation or maintenance 


that the calcium ion status of the me mbrane plays an 
m of its physical 


shown that 


import part in the characterizatu 
and chemical properties It would be premature 
to make a pronouncerne it whether 
carrier molecnle, or indirectly exerts rts 
through its adsorption to the membrane 


operates as 
influence 
structure 


deyree of substitution at the N-level was of prime 
importance, namely, triethanolamine was = mu h however, the absence of a sustained effect when tres 
more effective than ethanolamine while N.N-dimethy! is removed externally, the fact that calcium ions also 
aminoethanol had no effect or the lag-phase (Fig can have a shortening effect on the lag-phase. and 
that fris and calcium may compete for common 
It was observed on an earlier Oocasion that the site in that respect. make the second alternative more 
addition of LO Vv caleium ions shortened the leagy likely at present In the presence of tris, accumulation 
phase to approximately 12 hr." lhis effect, rather ratios for potassium lons were of the order of 5 x 10°, 
remarkable in itself, could most probably bye related the highest ever observed. Hence. it appears that 
to the so-called ‘Viets’ offect!’, that 1s, the stimulation tris caused such change as to facilitate the approaw h 
of potassimim lon absorption by the presence ot and incorporation of potassium tons from the external 
moderately high concentrations of ealerum rons, solution into the membrane. For example _ifa carrier 
i which has received considerable attention, because operated across the plasmualernma, it could only be 
of its rather paradoxical nature!*:!* Because some effective as such when the active part of the mole 
relationship might exist between the shortening of cule is exposed at the ext rnal side of the membrane 
the lag-phase induced by the presence of calcium ions The presence of tris may condition the membranes 
and that induced by tris, experunents were carried out in such a way, possibly through the unfolding or 
to study the interaction of these effects Results swelling of protemaceots material®*.*4, as to facilitate 
. presented in Fig. 3.C show unequivocally that the this exposure. According to Klotz and Avers?* 
effect of calenm tons prevailed when disks were suggestions, the latter effect would increase with an 
immersed in a mixture of 10 V ecaleium chloride merease m pH 
0-30 
% 
4 
\ 
| py 
\ Q \ 
0 10 20 0 70 40 70 10 20 30 
Time (hr.) Time (hi Time (hr 
A B C 
Fig. 3 A, B and C Potassium ion content of the external solution (m.equiv. 1 due to leaching and subsequent re sbsorption of 
»otassium ions by red beet slices at 24 | listilled water, pH M tris, pH & 20-835 10? M 2-amino-2 
methyl 1: 3 propanediol pH 8°30 10 M 2-amino-2-methy! l-propanol, pH 8-00 8°10, pH adjusts i with base during the course 
of the experiment _10°* M 2-amino-2-me thy] propane (tertiary b itvlamine), pH 7°80-7-95, pH adj isted with base. B distilled 
water, pH 10? M tris, pH tri-ethanolamine 10-* M, pH pH adjusted with bas during the experi 
ment _N.N-di-methyl amino-ethan M, pH 7-8-8-0 (adjusted); methyl amino-ethanol 10-* M pH 7-7-8-2 (adjusted), 
ethanolamine M pH 7-4-81 (adjusted) Cc distilled water, pH M tris, pH 7-9; +, 10° calcium chloride 
7 75 10°? M calcium chloride + M tris, pH 10° M tris + 


pu 80 > ( 


adjusted with saturated ealcium hydroxide) 


10 M ethylenediaminetetraace tate 


+ 
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‘The existing data*®-** show little effect of pH on 
iptake of potassium ions between 6 and 8 except for 
Hurd’s*® results, which, however. apply to uptake in ’ 
ayed disks and which show stimulation of uptake at * Da nd Suteliffe, . nn. Bo S., 23. 1 
pH & 5. Hurd’s results did show the importance ot elif 
HCO, with aged disks. and he regarded tris as an 
ndifferent buffer, which is certainly not true for end Miller. F. 
uptake during the lag-phase 
Phe present results do not support the views that 
leaching of inhibitors or of cations are pre-requisites 
for ion-uptake. Nor do they suggest that accumula- 
tion of carrier molecules in metabolism is Physiol 
tial * ON covson, | 
I am much indebted to Prof. T. A. Bennet -Clark 
tor his help and encouragement during the course of 
This work was carried out during 
Zealand National Kesearch 
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PHAGOCYTIC ACTIVITY IN SQUAMOUS EPITHELIA AND ITS ROLE 
IN CELLULAR SUSCEPTIBILITY TO FOOT-AND-MOUTH DISEASE 


By Dr. H. PLATT 


Research Institute (Animal Virus Diseases), Pirbright, Surrey 


SXNPERIMENTAL foot-and-mouth disease in the 
k guinea pig is characterized by epithelial necrosis, 
and sometimes vesiculation, of squamous epithelium 
in certain rather sharply localized regions of the body. 
of which the buceal mucosa, the prepuce and the 
hairless parts of the feet are the most consistently 
involved!. Skin-grafting experiments have indicated 
that the mild environmental traurna to which these 
sites are constantly exposed plays an important part 
in rendering them susceptible to the virus, and that 
it probably does so principally through some direct 
effect on the epithelial cells*. Since this might be 
effected by an influence on the cell membranes, a 
study has been made in guinea pigs of the response of 
squamous epithelial cells in the skin and tongue to 
inert particles. The purpose of the present article 
is to report the marked phagocytic activity of injured 
epithelium, and its relevance to the distribution of 
lesions in foot-and-mouth disease. 

The animals used were albino guinea pigs. weighing 
500-600 gm., housed and maintained as previously 
described*®. The metatarsal pads, palmar pads of 
the fore-feet, outer surface of the ear, skin of the 
flank and margin of the prepuce were inoculated 
intradermally with 0-02-0-05-ml. volumes of particu- 
late suspensions, or tattooed with a sewing needle 
through a drop of the material on the epithelial 
surface. In the metatarsal pads. and in grafts of pad 
on the chest, injections were made via longitudinal 
intra-epithelial tracks. Injection of the tongue was 
done under nembutal anesthesia. and inocula (0-02 
0-05 ml.) were introduced into the corium underlying 
the dorsal epithelium via the lower surface of the 
tongue. The materials injected were: 1) indian ink 
(:. T. Gurr, Ltd.); earbon particle size < 0-5-2-0u; 
was heated for 5-10 100° before use 


this mun. at 


(2) a 5 per cent suspension of lanip-black (prepared 
by combustion of benzene) in reconstituted guinea 
pig serum; particle size < 0-5-6-On ; 
of ground carmine in reconstituted guinea pig serum; 
particle size 0-5-3-0u; (4) saeccharated iron oxide 
(‘Colliron’; Evans Medical Supplies, Ltd.). This was 
injected as a clear solution. In each case, an equal 
volume of hyaluronidase was usually added (final 
concentration 75-125 turbidity-reducing units/ml.) 
but it essential. The animals were killed 
6-18 hr. later, and their tissues were excised, fixed in 
10 per cent neutral formalin or in carnoy, embedded 
in paraffin wax and sectioned at a thickness of 6. 
Sections were stained with hawmatoxylin and eosin 
for demonstration of carbon, with hematoxylin alone 
for carmine, or with Perl’s method for saccharated 
iron oxide. 

In all sites, a proportion of epithelial cells around 
the needle tracks had usually phagocytized the inert 
particles. The reaction was marked in the 
apparently undamaged cells surrounding the zone of 
traumatized and necrotic tissue produced by the 
needle and sometimes cells up to 4 mm. from the edge 
of this zone contained particles. Cells from the basal 
layer to the upper part of the stratum SpuLostiiin 
showed an apparently equal capacity for phagocyto 
The amount of material engulfed varied consider 
ably, from occasional cytoplasmic particles, often 
lying near the nucleus, to dense aggregates forming 
nuclear caps (Figs. | and 2). All the materials were 
taken up to some extent but the cells appeared to 
phagocytize the indian ink and saccharated iron 
oxide rather more readily than the other suspensions. 
Intra-epithelial injections in the metatarsal pads 
were frequently accompanied by some hiemorrhag: 
from the dermal capillaries and, in several) instances 


(3) suspensions 
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free ervthrocyvtes had entered the intercellular Spaces 
of the viable epithelrurn around the track and been 
oevtized by cells of the stratum spimosum, Sore 


i both inert particles and erythrocytes 


eotis containe 


At the periphers of some of the imoculation sites 


hairy skin, prepuce, fore feet where the moculum 
was mm contact with the basal laver remote from the 
needle track, cells contamiung particles were vers 

wh rarer were mostly basal cells with 


occasional prickle cells. In the tongue dorsum. there 


vas marked phagocytosis by local basal and spinous 


cells in areas of the epithelnin inadvertently damayed 
durmy moculation but when the SUS Pensions were 


al without ¢ poit hee lial damage. mo phagocytosis 


va found 

Phese results demonstrate that squamous epithelial 
celle under the influence of local trauma are capable 
of considerable cell surtace activity This probably 


arises through activation of ther amverebord mechan 
under theantluence of reparative stimuliand local 
of contact inhibition’ The phagor vtie activity 
of the epithehal ce lls is thus a reflexion of their cell 
membrane instability 

These tindiungs are re levant to the part henge nesis of 
foot-and-mouth cisease and also possibly other virus 
liseases in whieh mould trammatization plavs part 
n the mitiation of mfeetion In the epithelnim 
f the mouth. feet and other sites. where continual 


vrade trauma is experienced, cell-membrane 


big a As Pig. ! showing dense aggregates of carbon in ep 
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Fig Metatarsal pad phag vt ervthrocyt irrowe 
cart grantles in epidermal cells and 
wh 
instability is likely to be present in sone degree In 


vdidition, the dislocation of intercellular contacts 
resulting trom the mechanical stresses to which 
these epithe lia are ¢ xposed also ber pee tedl to 
inerease cell-membran aetivity since cells not 
making good all round contact display more active 


vtosis' In regions where these conditions exist 


therefore, the squamous epithelial cells are mor 
to take up small particle s such as Viruses mon 


likely 
degree of stimulation needed 


specitically, and the 
for this may be much less than is required for the 
uptake ot relatively yross partie les such as carbon 
for which an actual wound appears to be necessar\ 
It is likely. therefore. that the distribution of lestons 
foot-and-mouth disease ts partly attributable to 


in 
cell-emembrane activity at the predilection 


enhanced 
sites. thus facilitating the entry of the virus into the 
local cells 

The ability of the virus to multiply after cellular 
penetration presumably depends on highly speertre 

conditions within the host cell In 
the cells at the predileetion Sites appeal 
more favourable environment tor 


evtochemical 
this respect, 
to provide a 
multiplication of the virus than 
of foot-and-mouth cliseast 


else where inh the 


skin Thus. myeection 
virus direetly into the hairy skin of the Hank. of 
vrafts on the chest produces only munis 


into pad 
the present expe riments meicate that 


lesions! vet 
virus thus injected would be taken up by local 
epidermal cells around the puneture The failure to 
develop typical lesions suggests that these cells are 
metabolically insusceptible The evtochemiecal con 
ditions necessary tor multiplication of foot and-moutl 


disease virus are unknown, but it is relevant that cells 


exhibiting active 
nutrients and fluid than their less-aective neighbours 
part im 


jnoevtosis will take up more 
| 


Reparative influences may also play 
metabolic patterns favourable to mult: 


determining 
of skin and mucous 


plication of the virus in areas 
membrane EX Pose d to persistent tratumatization 

I wish to thank Messrs. J. RK. P. Dale and 
R. RB. H. Hill for their valuable assistance im the 


eourse of this work 
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THE NUCLEOLUS 


Formation of the Nucleolus in Animal Cells 


I* most animal cells the nucleoli disappear as 
visible entities during the early stages of mitosis 
and reappear in the daughter cells when mitosis is 
completed, 
material, which is for the most part protein, is syn 
or whether it 


The question arises whether the nucleolar 


novo atter mitosis is dis 
the beginning of 
degraded and reassembled when mitosis is at an end 
In the 
Which partially resolves this question for one cell 


Dispersed cultures of connective tissue cells were 


thesized de 


persed at mitosis without being 


present article an experiment is described 


the connective tissue cell of the rat 


and cultivated im small 
If such cells are incubated for 


tritium-labelled 


prepared from rat hearts 
ove rslip chambers 
30-60 mim. im mediuim contaming 
valine and autoradiographs of the fixed preparations 


all the 


(Tritium-labelled valine 


the nucleoli in almost cells can be 
labelled 


prepared by an 


are made, 
<een to be heavily 
Vas exchange reaction bet ween 
vas and the vapour of an ethyl ester of valine 


The 


purified compound had a specific activity of 1:5 


tritium 


ona platinized platinum electrode at 50° 


It has been shown that in these cells exogenous 
onverted to any 


mole 


not « significant extent to 
other compounds but is mneorporated almost entirely 
into the valine residues of protein’ The autoradio 


vraphs therefore reflect the distribution oft racdioact iv 


valine os 


valine which has been incorporated into the proteins 
cell 


released only 


of the Amino-acids incorporated in this way 
over several davs and 
thus form a relatively stable label for protem When 


cells which had been ineubated in the presence of 


very slowly 


radioactive valine are transferred to non-radioactive 
medium unlabelled the 
activity of the valine in the free amino-acid pool of 
the cells falls within half an hour to neghgtble levels 


eontaining valine, specitic 


Therefore, 
labelled 
containing unlabelled 


ifcells which have been exposed to tritium 
transferred to 
valine and 


valine are non-radioactive 


incubated 
in this medium until they have all undergone mitosis. 


the daughter cells should show 


wutoradiographs oft 


conmective Cissus ubatesr 


raph of cell ine 
mtaining tritium-labelled valine 
eavy labelling over the nucleoli 


unlabelled mucleol: if the nucleolar protein is svnthe- 
sized de from. free 
after mitosis, and labelled nucleoli if the reappearance 


amino-acids immediately 


wore 


of these structures after mitosis involves the aggre 
svnthesized earlier 


Reph 


‘ells were incubated 


which 
The following experiment was undertaken 


vation of material Was 
eate cultures of onnective Ttisstie 
for Ll hr. in medium containing tritium-labelled valine 
the end of this 
period some of the preparations were fine (lin methano! 
and then extracted with N trichloroacetic acid at 
90 for BO 
extracted cells were made by the usual stripping-tilm 
Fig. | 
an autoradiograph of a cell from one of these prepara 
will be noted that 


at a concentration of 5 ue. mil \t 


min Autoradiographs of the fixed 


technique and developed after 3 days shows 


tions: it the nucleoli are heavily 
labelled 

Other preparations were washed repeatedly with 
physiological saline after the period of incubation in 
then meubated for 40 hr 
in non-radioactive medium containing L-valine at a 
5mMV. The mean generation time 
of the cells under these conditions was about 24 hr.. 
so that by the end of 40 hr. almost all the cells would 
The 


with 


radioactive medium and 


concentration of 
through at least mitosis 


then fixed and extracted 
Autoradiographs 


have 
pre parat ions 

trichloroacet 
and were again developed after 3 days 


prtssed one 
were 

acid were made 
Examination 
of these autoradiographs showed that in the great 
cells the nueleoli still heavily 
to the rest of the cell, and unlabelled 
rare. Fig 
graph of a cell from a culture incubated for | hr. in 
radioactive medium and then for 40 hr. in non-radio 
active medium 


majority. of the 
labelled relative 
nucleoli were very 


were 


2 shows an autoradio 


This finding eliminates the possibility that all the 
nucleolar protein is formed de novo from free amino 
immediately after The ratio of the 
number of nucleoli to the 
mean number over the rest of the nucleus shows no 
change during the 40-hr. cultivation in non- 
radioactive medium, thus indicating that the nucleolar 


acids mutosis 


mean grains over the 


xreat 
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broken down and resavnthesized at 
prote ms in 


proteins are not 
very different from the 
The reappearance of nucleoli at the « nad 


“a rate rest of the 


the nucleus 
of mitosis must therefore involy e the aggregation into @ 
visible structure of proteins which were synthesized 
met, 
are 


does 


before mitosis The present experiment 
of course, that these 
necessarily derived from the pre-mitotic nucleoli, but 
this does seem to be a likely possibility. 

HENRY 


demonstrate protems 


HARRIS 


Harris. H.. Brit. J. Erp. Path., 3 
Hart H.. Biochem, J., 74, 276 (1959 


Harrix M.. Brit. J. Eay 
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and Jahnz 


Evidence for the Continuity of 
Nucleolar Material in Mitosis 


IN a previous article’ evidence is presented that in 
pollen grains of maize and agave, basic protein of the 
pre-mitotic nucleolus was divided without loss. but 
inequally, the nucleoli of the 

egetative and generative cells. These experiments 
were repeats ad im anot he 4 species and extended to 
include measurements on the ribonucleic acid (RNA 
and the dry the nucleolus The 
tudied was Strelitzia reqinae Banks, which has large 
pollen grains easily divested of their walls, Bach 
and this is large 


between resulting 


mass of species 


nucleus has only one nucleolus 
about 7u in diameter at prophase) and not obscured 
by the 


Ve asurement of Dry Mase. 


relatively small amount of chromatin 
Anthers in which there 


were both pre- and post-mitotic pollen grains were 
fixed in acetic-aleohol (1 : 3) for 6 hr. and stored in 
70 per cent aleohol at 4° until required 2mm 


segments of anther were treated by the method of 
Warmke? and squash preparations of the pollen grains 
were made in 45 per cent acetic acid With this 
treatment the walls of the pollen grains were separated 
which could then be flattened 
azure #-binding® in 
that the treatment in 


the contents, 
measurement of 
material indicated 
Warmke’s solution did not remove a 
amount of RNA from the nucleoli. The 
with the squash preparations were then floated off 


trom 
Photometric 


eect pom d 
significant 
coverslips 


in distilled water. rinsed twice, mounted in distilled 
water on other slides and ringed with rubber solution 
Each preparation was examined and the positions 
of all cells suitable for which 
were intact, flat. not 
were noted 


measurement those 


folded and not 
In all such cells the path differ 


obscured by 


debris 


ences ot the T neleolus or rite leoli were measured wt 
5460 


A. with the Baker imterference microscope 


lal MEANS AND STANDARD DEVIATIONS OF MASSES (GM. 10-4 


Nucleo No Total dry mass 


Vewetative 115 
trenerative 23 10 
sum of veg. + gen i44 
Pre-mitotic l 


DEVIATIONS OF AMOUNTS OF 
NUCLBOLI BEPORE ANI 


la MEANS AND STANDARD 
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STAIN IN 
AFTER POLLEN GRAIN MITOSIS 


Fig. 3. Pollen grains of Strelitewa reginae divested of their wall- 
flattened and photographed through the Baker interterenc 
microscope to show nucleo! Left, pre-mitot right. 


mitotic with vegetative nucleolus top, generative nucle 


( 


The blank reading was made on an 
the Typical cells are 
Cells on which measurements were 


ately adjacent to nucleolus. 
shown in Fig. 3. 
made were photographed, and the areas of the nucleoli 
were computed with a planimeter on a drawing of the 
projected image of the negative. 

The coverslips were then floated off the slides and. 
because cells adhered to the slides and the coverslips. 
both were treated with ribonuclease at 35° for 3 hr 
0-2 per cent (w,v) in distilled water at pH 6). The 
ribonuclease (L. Light and Co.) was free from protease 
activity as judged by its failure to release free amino 
acids from serum albumen. The slides and coverslips 
washed and mounted ely in distilled 
water. In order to make it easier to tind the cells 
“again, the coy erslips were placed on fresh slides in the 
same relative positions as they had occupied on the 


were 


slides from which they had been removed. Path 
differences and areas were again measured The 
preparations were then stained with azure B.Com 


plete absence of stain in the nucleoli confirmed the 
effectiveness of the ribonuclease. 

Results were obtained from two experiments and. 
they did not differ significantly, they have 
been combined in Table 1 
between the measurements on the two post-mitoti 
nucleoli for the total dry mass and the reduction in 
dry mass resulting from treatment with ribonuclease. 
It appears that in all three types of nucleoli, RNA 


because 
There is good agreement 


OF NUCLEOLI IN 45 PRE-MITOTIC AND 23 POsT-MITOTIC POLLEN GRAS 


Removed by 
RN A-ase 


Remaining after 
RN A-ase 


Mean percentage 
removed by K 


6+ 13 a9 + 31 

4 23 
1S liz 
19 11 


ARBITRARY UNITS (WHICH ARE DIFFERENT Fol 


Fast greer 


> 
ttor 
- 
22-0 
; 
4 Azure B 
¥ 
Nucleoh 
No. of cells | Amount No. of e ls Amount ia 
84:4 + 11-8 +60 
Vegetative 
Generative 4 oo 4 16 ‘ 
Veg. + wer | 104-4 + log 2 60\ Ps j 
Pre-mitotic | low Ho 
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«counts for about 22 per cent of the dry mass after 
fixation (95 per cent fiducial limits of the mean are 
20-2 and 24-8 per cent) 

Measurement of Basic Protein and Ribonucleic Acid 
An anther from the same bud as that used in the 
previous experiments Was fixed in 10 per cent neutral 
formalin, washed overnight, embedded and seetioned 
at a thickness of I5u. The sections were heated in 
water at 90° for 10 min.* and then incubated for 2 hr 
at 35° in Ol] per cent deoxvribonuclease 
Thev were then stained in azure B bromide by the 
method of Flax and Himes’, which is thought to be 
~pecific for RNA. The sections were differentiated 
intil were the densely stained cell 
constituent and then mounted in thick cedarwood 
oil. Positions of all cells suitable for measurement 
those in which the nucleoli were not cut or obscured 
Measurements were made on the cells 
seriat im the slide until 30 pre-mitotic and 
30 post -mitotie nucleoli had been measured The 
amount of stain in each nucleolus was measured at 
5050 A. with an integrating microdensitometer® 
The blank reading was made on an area immediately 
The coverslip was then 


(w/v) 


nucleoli only 


were noted. 


across 


adjacent to the nucleolus 
removed, and the slides were hvdrated (and destained 
in the rhev then stained with fast 
green FCF by the method of Alfert and Geschwind?’. 
which is thought to be specific for 
During this procedure about half the cells were lost 
the amount of stain in the nucleoh 

(The photomultiplier was 
the absorption maximum.) 


process ). were 


basic protein 
In those remaiming. 
was measured at 5800 A. 
not sensitive at 6280 A., 
lhe results are shown in Table 2 

Avain, the sum of the values for the two post 
mitotie nucleoli does not differ significantly from: the 
value in the pre-mitotic nucleolus 

Measurements were made on the amounts of azure 
Band fast green FC F in thirteen pre-mitotie nucleoli. 


and a correlation was found between the amounts of 


the two dyes bound (r 0-663, 0-01 < P 0-02) 
\ similar correlation was found in measurements on 
sixteen vegetative nucleoli (7 0-694, O-OL > P > 
0-001), but in sixteen generative nucleoli, which were 
considerably smaller and more difficult to measure 
aceurately, a significant correlation was not detected 
because of the magnitude of the errors of measure- 
ment. A possible interpretation of this correlation 
is that the two stains reflect different components of 
what. in the intact cells, is a single structural entity, 
for example. ribonucleoprotein 

The demonstration by interferometry that the sum 
of the dry masses, after fixation, of the post-mitotie 
nucleoli was equal to the dry mass of the pre-mitotic 
nucleolus makes it possible to test the validity of an 


HUMAN HAMOGLOBIN A,: 
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independent method of estimating a nucleolar com 
For example, the fact that 
azure B bound by the two post-muitotie 
together was statistically equal to the amount bound 
by the tends to confirm the 
specificity of the staining procedure and also the 
validity of the method of estimation. Further 
that the different vield similar 
results is obtained from a cormmparison of the ratio of 
the mean values for the vegetative nucleoli to the 
mean values for the generative nucleoli, In the inter 
ferometry experiments the ratio was 3-98 for total 


ponent the amount of 


nucleoli 


pre-mitotic nucleolus 


evidence methods 


dry mass. 4:02 for the mass removed by ribonuclease 
and 3-97 for the remainder; in the photometry 
experiments it was 4:22 for azure B and 3-88 for fast 
green FOF 

The results presented here give support to the 
view that the nucleolar material is not degraded 
during mitosis, but simply dispersed and re-assembled 
If the nucleolar material were degraded and then re 
synthesized, rather complex regulatory mechanisms 
would have to be postulated to explain the fact that 
the total amount of material in the two post-mitotic 
nucleoli, although these differ in size, is equal to 
the amount in the pre-mitotie nucleolus. In the light 
of the autoradiographic reported in the 
preceding article, the simplest and most plausible 
explanation is that a substantial part of the nucleolar 
material maintains a structural continuity throughout 


results 


mitosis. It is, of course, possible that only one com 
ponent of the nucleolus. for example, protein, remains 
intact and that the amounts of other components, 
for example, ribonucleic acid, are regulated by the 
amount of proteim present. 

This work was carried out during the tenure of a 
Nuftield Dominion travelling fellowship at the 
John Innes Institute. I’ wish to thank Mr. L. S 
farke for assistance with photography. am 
pacticularly indebted to Mr. L. F. LaCour and Dr. J 
McLeish for their expert advice. 
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CHEMISTRY, GENETICS 


By Pror. V. M. INGRAM and Dr. A. O. W. STRETTON 


Division of Biochemistry, Department of Biology, Massachusetts Institute of Technology, Cambridge, Mass. 


FEAHE normal individual has at least three types of 

hemoglobin. In feetal life and in early infancy 
he has a specific foetal haemoglobin (Ff). Within a 
few months of birth this haemoglobin has been re- 
placed by adult hemoglobin (4), together with a 


small proportion of another hemoglobin (4,)*. This 
hemoglobin A, normally amounts to about 2-5 per 
cent of all hemoglobins; however, in many instances 
of thalassemia minor the proportion is doubled 
We wish to report briefly the results to date of chemi- 
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i, vhich shed liyht on the 
thus 


cal studies of haemoglobin 
possible role in thalasse@nua ot form of hawmeo 
globin and on its evolution 

Haemoglobin A, is readily distinguished trom the 
major adult component (4) by its characteristi 
electrophoreti mobility it moves with the abnormal 
hemoglobin EF at pH S66 and pH 6-5 (ret 1 Like 
hemoglobin haemoglobin A, shows the same 
mousual shift in relative electrophoretic mobility at 
At pH 8-6, hemoglobin A, Is 
. while at pH 6-5 it is relatively 


the two pH values 
close to haemoglobin ¢ 
slower and moves close to hamoglobin ; 
Kunkel et al.2 showed that A, is truly 
hamoglobin and not a chemical derivative of haemo 
globin A In the ultracentrifuge. hamoglobins A 
and A, could not be distinguished’, whieh implied 
that their weights are ther 


pectra im the ultra-violet 


Se peal ate 


molecular simular 


were also 
difference 


haoglobins 


visible and 


ndistinguuishable As a result, the only 
vhich eould be found between the 
1 A, was their electrophoretic mobility, 
} which differs from hamovlobim 


electro 


in contrast 
tc hamoglobin 
well as m 


n its ultra-violet spectrum?’ as 


phoresis* 
haemoglobin differs trom 


molecule 


Characteristicalls 
1 in having 
an amino-acid notably absent from A 
on the Spineo model Moore 


residues per 
Our quant ite 


amino-acid analysis 
auto analyser of 

showed the absence ot 
molecule This tindimyg ts 
Rossi-Fannelli e¢ a/.°. who 
1, con 


pel molecule 


tive 


and Stem carefully purified 
} emoglobin leucine 
residues per 


contrast to the report by 
recently publishe analyses of haemoglobin 
soleucine 
ot haemoglobin 


ana 


ot 
However, thei 
involved fewer 
contaminated with the non 


pre paration 
than 


purtieation steps ours 


HbA 
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known to have an electrophoretic mobilit 
to hemoglobin A,. 


prote im 
similar 


Fingerprinting of Hemoglobin A; 


Hwmoglobin A, was prepared from normal bloo! 
and from the blood of people thalassemia 
minor. The hemoglobin solution from washed cells 
was carefully freed from stromal material by centr 
fugation at 30,000g at 2° C. Hwmoglobin A, 
obtained by starch-block electrophoresis 0-06 V/ 
veronal buffer pH 8-6 followed by adsorption on a 
short column of carboxymethyl cellulose in 0-01 1/ 
The non-hem protein 
and 


with 


phosphate buffer at pH 7-0 
adsorbed under could 
therefore be separated from the haemoglobin. The 
hemoglobin was eluted with 0-2 .M/ phosphate buffer 
at pH 7-0 or with 0-06 MW veronal buffer at pH st 
After dialysis. the hamoglobin 4, was submitted for 
a Sen ond time to starch-block elec trophoresis, eluted, 
and reconcentrated on carboxymethy! cellulose The 
M phosphat- 


is not these conditions, 


protein Was dialysed agaist 
butter. pH 7-0. before use 
Comparison of hemoglobin 4, 
the first instance by fingerprinting 
In what follows @ peptic 
named as tryptic peptide number 
from hemoglobin A is ‘peptide AT-26 
26 1s pr ptice number 26 tro 


with 4A was made in 
digests ot 
the two proteins (Fig 1) 
will be 
26 (ref. 7) 


similarly, 


follows 


peptide 
tryptic digests of hemoglobin A,. and so forth 


been found im the finger 


Several differences have 
the same peptide 17°-26 in 
E. differs from A (ref. 9) has an amino-acid 


substitution im hemoglobin A, also 


prints which haeme 


vlobin 
a ghitamie acid 
has been replaced by alanine inh peptide 
(Fig. 2) However. determination of the 
that 


resiclue 
1 26 


amino-acid sequence ot peprt ete 26 showed 
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Val. AspNH2. Val. Asp. Glu Val. Gly. Gly. 


HbA2..... Val. ASPNHo. Val. 


ASp. 


Val. ASpNHo. Val. Asp.Glu. Val. Gly. Gly. 


as the first o: the acid residues of 
AT-26 which had changed to alanine. In 
is the second glutamic acid which is 


two glutanuc 
peptide 
hamoglobin it 
replaced by lysine’. 
Another difference between the fingerprints of 
oglobins A and A, is found in the peptides 
12 and 4,T'-12, have the 
Jhoretic mobilitv. but differ in behaviour 
Peptide A,7’-12 is definitely slower 
1} difference was confirmed by the technique of 
dissected fingerprints'®. The quant itative amino-acid 
position of the two peptides, determined as above, 
follows 17-12: Ser,,Thr,,Gly,,Ala,,Val, 
.Lys,; A.7-12: Asp,,Thr,,Gly ,.Ala,, Val ,,Leu,, 
The basie nature of peptide A,7-12 
ggests that the aspartic acid residue is in 
wnide form. Both peptide and peptic 
1.7'-12 also contain tryptophan, but this is destroved 
As expect al, the rence did 
but 
bv 


which same electro- 
during 


ehromato raphy. 


wid hydrolysis. 
not involve a charged amino 
indicate a of serine asparagine 
However, end-group determination by the dirutro 
phenol procedure" showed that the situation 
! ore complex than had been realized Peptide {7 
sve serine and peptide A,7'-12 threonine 
Clearly, 


d to 


acid, 
replacement 


gave 


N-terminal amino-acids we are dealing 
here with t - threonine and 


substitutions, serine 

ssparagine Further 
sequence of the two peptides are in progress 

Examination of peptide 17-25 and A,7-25 showed 

further amino-acid difference These 

inlistinguishable in paper electrophoresis ; 4 

was observed, when the 


wo 


experiments on 


peptides are 
slight 
difference 
vere compared by paper chron 
graphy in butanol /acetic acid/water (4: 1: 9). 
Amino-acid analysis of the peptides AT’-25 
A.T-12, earried Out as above, showed a threonine 
17'-25) t {,7-25) change in this nona 
lecapeptide. It is remarkable that 
difference. involving a single methyl 
peptide of molecular weight of 
all in chromatography. 


raphic 
lated peptides ato- 


and 


serine 
such a small 
im 


group 
than 


No ft 


more 
sl ould show at urther 
studies have vet been made on peptides A7 
A.T-25 to determine whether this substitution 1s 
the only one in the peptide. 

Finally, there is an additional peptide, A,a. To 
date, the peptide of ha moglobin A, which corresponds 
to the tetrapeptide 4,a, has not been found in spite 
of a careful search. Many other tryptic peptides of 

1, have been analysed quantitatively and found to 
A analogues (Table 1 


25 and 


be similar to their haemoglobin 
The peptides examined account for at least 90 
residues, or about two-thirds the 
only 4 or 5 amino-acids appear 


amino-acid of 


$-chain. Of these, 


Ala. Val. Gly. Gly. 


NATURE 


- + 
Glu. Ala. Leu.Gly. Arg 


Glu. Ala. Leu.Gly. Arg 


+ + 
Lys Ala.Leu.Gly. Arg 


for 


that for 
implies 


sed above, 


Lis 


amino-acid 


altered, 
simular 


to be 
the 
similar sequence 
Examination of 
hemoglobin <A, by and 
fingerprinting’? suggested that the core might be 
different in several of its chymotryptic peptides. 
However, mot all these differences were reproduc ible ® 
fingerprint is similar for 


as 
rest composition 
resistant ‘core’ of 


digt stion 


the trypsin 
chy motry pt 


although most of the ‘eore 
A and A as the 


certain 


hemoglobins legree of similarity is by 
no means 

An bpuportant 
present ch 
individuals 


from that of normal 


the 
oglobin A, 
indis- 
within the 


drawn fro 
h 


be 
the 


to 
that 


conclusion 
studies 1s 
thalassemia 


mical 


from with is 


tinguishable 
limits of the methods employed. 


ople, 
Most of the analyses 
quenees reported in this article were in fact 


heen 


mid This 


oglobin 1 
pre pare However, eareful 

and ‘dissected finger- 
from normal and thalas- 


that the two 


vith thalasssemic 


Was 


laborious 
comparison of 
10 of hemoglobin A, 


fingerprints 
pruits 
individuals gave us confidence: 
identical, Furthermore, if the thalas- 
Sue hypothesis", liscussed here, 1s correct, then 
the donor of the thalasszemic blood should be suffering 
genes controlling 
affected by this 


protems are 


from a 8-chain thalassemia, and the 
his he ie would be 
mititation. 

We can summarize the chemical findings by saying 
that the trvptic fingerprints of hemoglobins A and A, 
amino-acid substitutions and, in 


moglobin not 


four definite 
addition, the peptide A 

The peptide chains of hemoglobin A, were nex 
these jive differences are 


show 


separated to ascertain 


S CHAIN 01 


PEPTIDES FROM THF 


MPARISON OF TRYPTI 
M THE CHAIN OF 


1, WITH THOSE Fi 


lable 1 
HEMOGLOBIN 


if 
-acids found to be different 
hir | 


imino-acids 
amine 
sent in haemogi nA 


By | analysis 


iv 
12 
i 


By specific staining only 


he numbering of pepti 
tyrosine, 
ref. 12 


tryptophan an 


nine 


welds 


i 


i 

478 

4 

+ 

oa Phe arrow licate points of cleavage by trypsit 

big. 2. Amino-acid sequences of tryptic pe} 26 from hemoglobins A, 4g and 

a 

We 

a 

Peptide . No. of 

“fs, 
‘ 
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Hb A, 
tl 
y 
2 
MA 
Hb a 
pros 
vhich it was discovered, it was found always topetine 


listributed between them For this purpose | 


le modification of Hill and Craig s countel 


‘ bit afi 
distribution emploved then 
separate the two types of chain 

f harmoglobin Hunt!* had shown that in foetal 
thee molecule of which ww written 
the two chains are immilar, mot ferit tor the 
of bia » Wi that none 
af the differences between hemoglobins A, and A is in 
t} » chain. but the are contined entirely to the other 
type of chain of A I} chain should be called th 

S42 chain and the whole molecule, HbA eo. 


Genetic Contro! of Hemoglobin A; 


reasoms tor mig tie concept ot 


chain in haemoglobin 1. are several Phe obser ed 
it no-acid substitutions are at least four im mun ber 
and probably more numerou facet distinguishes 
these chains from the 4 chan sof the series of abnormal 


} an) heermoglobin such as the chain of Hb S 


thr 4 of Hb ¢ the chain of Hb ete all ot 


hich differ tron the normal % f‘eham ot Hh bva 


substitution On the other hand 
be chemical similarity between and 4 chains 1s 
considerable as evidenced by the possession of the 
ame N-terminal sequence Val.His.Leu *. by the 
ame C-terminal ivr. His bow the 


wencee of ssoleucime and by the apparent si 
thany tryptic pe prtick 

The necessity tor ther desigmation as chains 
confirmed by the genet evidence that these chains 


tre under genetic control which is separate from that 
f the % cham kor example, mutation of the 

ern asin Hb S or Hb FE, does mot result in an 
altered & cham the hemoglobin A, component 


In addition, it appears that there is an iach pence nit 
series Of alleles ot hamoglobin A Ceppellinil® has 
ove read an abnormal minor ¢ mt haemo 
globin B,, which has a slower « lectrophoretic mobility 
than hemoglobin A In individuals carrying the 
It component, the proportion of 1, is decreased from 
the normal 2:5 to 1-2 per cent, and 2, is present im 


the same amount, that is, the sum of hamoglobins 


1, and #, is the usual 2-5 per cent Furthermors 
in individuals who also have thalassemia, the level ot 
{, and #2, together was ine reased to 5 per cent each 
beimg present at a level of 2:5 per cent 

Another abnormally slow A component. le seribed 
Huisman and Mevermg*® as 1 has an electro 


at of the 


phoreti mobility which is similar to th 
hin oglobin BR, mentioned above In the family in 


vith thalassemia, and the sum oft 


also elevated above the normal level of A 

Shooter ef al have evidences that the x chains of 
hemoglobins 4A and A, are under the control of tI 
sane rene In a person homozygous tor the 
abnormal hemoglobin Which differs fron 
hemoglobin A in the « ehain?*, mo mormal 
vlobin A, was found Instead there was a new mine 
component, which dittered th electrophorets 
mobiity trom heemovlobin A. im the thie 


differs trom heemowlobur 


We are. therefore. left to conclude that the gene 
ontrol of the production of ha mmoglobin A. i 
ised by « and & genes, whereas hatmoglobin 


controlled by « and 3% genes It app 
tion. that the % and 46 genes are linkes 


vlobins of a normal individual are there 


control of four genes: %, 3. and 4 

coneerned in the manufacture of all 


These various hamoglobins ure produ 
on whether or not the %. y or 4 genes ar aehive 


which in turn seems to depend 


development ot the individual 


m addi 
i Phe haemo 
tore 
The wenme 
thre types 
, A 
ced depending 


Hemoglobin in Thalassemia 


The work of Kunkel ef a wre 


Diamond2* has shown that hamoglobin 


in some of the thalassemia diseases 


instances the proportion ot A, res 


cent 


We have recently proposed a 
t 


an alternative which stuyyests 
<emia mutations are similar to tho 
to the single amino-acid substitution 
nized abnormal adult hamoglobine- 
Hb-S. C. E, ete.) However, thalassx 


of Geer L 


{, is involsy 


ith 


to about per 


hypothesis! (ane 


at the thalas 
se which lead 
s in the recog 
tor example 


tia is thought 


to differ from the abnormal! hemoglobin disease- 


that the proposed thalasscermia 


in 

to amino-acid substitutions which 
the electrophoretic mobility of th 
produced, but merely its rate ot 
immediate consequence oft this 


tinction of different  thalasserias 


mutations lead 
do not after 


synthesis An 
5S the di- 


as affecting 


either the « or the § chain of Hh A It has beer 


sugyested?* that the occurrence ot higt 
foetal hemoglobin is compensatory in 


now deseribe as homozygous tor a 3 « ha 


proporcions 
which Ve 


im thalassemia 


his could not happen for an chain thalassemia, 


since foetal haemoglobin uses 


the observed rise ot hemoglobin A 


ns Similarly. 


thalas- 


| 
; 
| 
Lee 
‘ 
age 
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— 
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oft 


ribed to the 
this 


minors Cat presemee ol 
chain defect In certain cases, classification 


the thalassaemia ts 
Again, the 


reased levels of 


study of 
thalassemia which 


refs. 2, 25, 26) 


borne out a 
dig ™ pes Of 
not have 
vald be classified as x chain 
In the case of an x chain 
lobin A, would 
relative retes of synthesis of 4 and §4? chains should 
hand, a 3 chain thalassvemia 
34 cham 
relative lead to 
inerease in the proportion of hemoglobin A 


thalassemia, rise in 


haemog not be expected since the 
On the othe: 
the rates of synthesis of the 


normal 
could decreas 
to that of the 44? chain, and therefore 


in 


Evolution of Hemoglobin A, 
showed that blood specimens from 


Kunkel ef al 
dogs and rabbits failed to show 


ittle, horses, pigs. 


component sitnilar to 1, haemoglobin 


However thes 
specimens from primates, in seve ral 


Ist a hasnoglobin like Con 


ponent was found Pen chimpan 


yet showed such a component 


omprising 2:4 per cent of ‘total 
hemoglobin; the mobilities of the 


and the munor components 


vere imdistinguishable from = thos: 
of the human counterparts 

The New World 
i howed the presences 
of A but at levels of 4 5.5 pet 
No haemoglobin 
Old World 


in cunomoatl 


monkey. Cebus 


cent vas 
found im several 
keVs 
yous and AM. ce 
absence ot mothe 
World monkeys is at first 
Surprising, they are often held 


mion 


op thecus 


by zoologists more advanced 
than the Ne World monkeys 
However it mught be that the 
studied 
lost the 1 
olution It 
lack A 

tuken as 

with th 


to be 


particular examples were 


vhich had 


exee prion 
component curing « 


all Old Wor 


thus ean 


{ monkeys 
perk 
taxonomiie eriterron, along 
anatomical eriterki at present u el 
It would be of interest to extend 


this survey to othe to 


vhether the presence 4 
1, has a phylogenet significance 
restewl by these 
Am the the vib 


bon, oral v-titan 


its sul 


studies apes. 
orilla have ve 


to be examined An examination of 


primitive races Of humans, such a 
aborigines, would also be of inter 

est in this respect 
Although on the basis of the 
limited survey that has beers made 
the A component appears to be con 


fined to the prunates other anna 


species are known to Possess more 


than one hemoglobin component 


For example. it is possible that the 
are related 


the hurnan 


two horse h i moglobins 
way as are 
hawnoglobins 1 an 

\ satisfactory explanation of the 
control of haemo 


similar 


2vstem of genet 
vlobin i. is that comparatively recently m evolution 
duplication and = that the 


original 


the % nnderwent 


two yenes evolved independently from the 
presently 


gene 


typ by mutation to give the existing 


(ene duplication has been demon 
and 


sand 4 venes 


strated in Drosophila both by genetic analysis 


by evtological investigation of salivary chromosomes 


for example, the “bar duplication 

\ process of a iplication followed by divergence has 
long been considered by geneticists as a possible mode 
of origin of new While cases of duplication 
no instance of subsequent inc pendent 

olution believed that 
h ermoglobin A pro. ick san illustration ot this process 
and that it furnishes evidence as to the way in which 


genes 


are known 
has been reported It is 


venes ¢ volve 
We wish to thank Dr 


thalassemic blood and for 


Park Gerald tor s ipplres 


discussions 
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pots in the tingerprint of t :4 hain a wn tet ine to contamination 
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ESTIMATION OF PERCENTAGE NATURAL CROSS-POLLINATION : 
EXPERIMENTS ON RICE 


By E. H. ROBERTS and R. Q. CRAUFURD 
West African Rice Research Station, Rokupr, Sierra Leone 


AND 


F. LE COCHEC* 


Centre de Recherches Rizicoles du Koba, Koba par Ouassou, Guinea 


t oRs-1e on which between plants at the same distance, an examination 
also Table 1) show that pl wnt has 


conditions L crop plants. 
, of being cross-pollinated by either 


has not i ist chance 
it is not artet vhen the eight nearest plants to i 
of the — sidere When plants farther away than the 


ause the eight are considered, it may be assumed 


made t chanee Cross pollination is less, but the ch mice Ol 


oO give ercentage h 


er variety effecting this is still approximately the 
ination is define: “a he number of an No information is available concerni 


ng thy 
exeluding relationship bet ween d nee of cross- 
i it of a oll ation: but if one assumption t} 
pollination <pr dispersal is comparable to certain forms 
number of ‘ ~ roctuces plant pore rsal', then the han of cross-pollinat 
lefinition of cross lination is the fertilization vould be inversely proportional to the square of 
ru plat t by another “ertiliz on of one flower listance; if this is so, then the chance: f cross- 
unother on sam | can be considered as pollination in anv plant near the centre being cause: 
pollination m ‘ and practical by any plant of the same variety as against any 
the ther variety Is approximately 0-485 


it of view 
the plot is ripe, a number of plants of the 
ring which has the TeCessiv charac ter 1s crat he red 
such as he ! 
xcept for one character wl is ger ally dominant plants included in the central square shown 
n one variety and rece ve ! sor in Fig. 1). The seed (F,) from these plants is grown 
BG7T9, has ¢ l-pigment " and the number of plants showing the dominant and 
seedling stag mine .and Lead 35, recessive character noted. Those showing the 
dominant character provide an estimate of half the 

Assuming number of cross-pollinations which took place. 
the same The main disadvantage inherent in this design is 
lune to the fact that plants with the same character 


sntre of the plot (in Sierra Leone we chose 
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north, these line from 


page Is considered 
ith west to nort} 


Because of this alignment 


directional factors are likely to distort the result. 


rhis criticism also applies to a number of popular 


designs such those based on a chess-board pattern 

tor carryv- 
westerly or north- 
time of pollination would result 


if wind is an u 


viling 


For example, agent 
ing pollen then a prev: 
easterly wind at the 


inan underestimate of the 


portant 


cy south- 


amount of cross-pollination 
angles to this 
However, this 
made use of providing 
with the diagonal rows 


taking place, whereas a wind at right 
would result in an 
apparent disadvantage can be 
trials are laid 
plants orientated at right-angles to one another 
hould compensate for any direct 


ison of the different 


overt stin ate 
repheate down 
ch replication s ional 
hiences ; furthermore 
itated trials should give an 
ther directional 


indication as 


important 
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AROUND ANY 
WING TH 
ES FROM 


TION OF PLANTS OF FACH VARIETY 
HVEN PLANT NEAK THE CENTRE OF THE DESIGN, 8H 
NUMBER OF PLANT RACH VARIETY AND THEIR DISTAN 
THE GIVEN PLANT 


labie 1 DISTRIB 


first colomn are shown in Fig. 1 


Position of mference 


rcle of plants 


Different 
variety trom 
plant 


Same vari 
as central 


plant central 


We have earried out experiments on rice at two 
es near coast of West Africa—at Rokup: 
OL’ N., 12° 57’ W.) in Sierra Leone and at Koba 
N., 14° 04’ W.) in Guinea. One experiment 
carried out at Koba and two at Rokupr within 
the normal season but plante don different dates. <At 
Koba 75 out of the 14,021 in the Fr, were 
found to have a red leaf-sheath; this gives a value of 
1-07 per cent cross-pollination At Reokupr, 1 red 
ut sheath out of a total of 5,210 seedlings Wa 
btaimed in the first and | 5,004 
n the second \s results at Rokupr art 
milar, they have been grouped together t 
value of 0-04 per cent cross-pollination 
These indicate that the 
natural ere West 
under 


Vis 


seedings 


expernnent out of 


these 


riment percentage 


Africa is 
different 


ss-poilimation im rice in 
Low nay wry consid rably 
envir litions. 
This article is published with the 
Director of Agriculture, Sierra Leone. 


con 


permussion of 


Agri 


PRIMARY METABOLIC DEFECT SUPERVENING ON VITAMIN B,, 
DEFICIENCY IN THE SHEEP 


By HEDLEY R. MARSTON, F.R.S., SHIRLEY H. ALLEN and RICHARD M. SMITH 


Commonwealth Scientific and 
and General Nutrition, 


Résumé of Experimental Findings which led 
to the Present Investigations 
\ JHEN the concent ration of cobalt 
paunch contents of a sheep falls 
myugm. cobalt gm. (20 uugm./m]. of the 
supernatant) a manife 


ithin the 
below 40 
bacteria-free 
occurs in the nature 
of the delicately poised associative growth of micro 

which the rumen flora 
the rate of fermentation of 


t change 


constitutes 
and 


organisms 


Although 


Industrial Research Organization, 
University of Adelaide, South Australia 


Division of Biochemistry 


within im ain unaltered 
production of vitamin B,, and its 
newly established microbial popu- 
aterially. In such circum- 
nthesis - vitamin B,, itself falls 
level of 600-1,000 day, 
which normally prevails in the presence of adequate 
cobalt, to less than 50 ugm. ‘day 

As the efficiency of absorption of the vitamin B,, 
produced by the rumen micro-flora is not more than 


carbohvdrat« 
by this change, 
analog ies by the 


lation decreases very n 


terial 


precipitate lv from the 


stances, bin 


! 
‘3 
The circles 1-12 referred to in the 
numbering planta from 
from the the central | | 
/ ZA innermost plant) in | 
© ti 4 
+ + O + + 0 
oe Fig. 1. Planting diagram of cross-pollination experiment. Lach 
a ft small cir represents a plant with the dominant character and 4a 
See a ss representa a plant with the recessive character. Cor is 
a7 ee centric I ive been described round one of th recessive tees 
hag ets plants to d istrate those plants which are equidistant from it ae 
for the tw nnermost circles of plants In tl imt 
oe neighbourhood of the central plant (solid circles), there is ar oe 
ee equal number of each variety equidistant from it mt 
Pc 
Wil nd Baker, G. A., c. Res., 72, 301 (1946 
is 
| 


ivailable to the wnimal’s tissues at this lower level 
of produetion is msufticient to make good the norma 
etabolr th funetional Vi n B 
ntaining conmiplexes Depletion then ensur 
The sheep suffers no obvious impairment of 
phvsiological funetion complement ot lie 
tal nas uvdicated by the concentration of iter 


ni irked ms Of etabol 
thew can deal no longer with he fermentatu 
products arsing fro if food t tite fa 
progressively as depletion proceed food comsuniup 
tion reflecting with remarkable precision the extent 

f the dinunishing vita i B tatis ntil cleat 
inanitior ipervene 

\t anv stave of the svndrome. provision of adequat: 
itamin B,, arrests further decline and dramatieally 
restores normal health 

tubolismn, the fia hat «a shortage of tanun B 
muel rofound metabolie ress oO 
ruminal t il prompted the 

Unlike nant derives the 
major part of it nergy requirements fror 
tnd propronn produced by fermentation of 
the carbohvelrat: fodder Phe eourse of th 
fermentation consistent The relat 
eoncentrativor atile fatty acids present u 
the rumen contents of our expermmental sheep vary 
omewhat., but not vreathy. throughout the 24-hn 
‘ of rumunation The molecular ratio of the 
three ain fattv acids present in the rumen content 
be tbsequent to f fing at typical } 
tay wet a i pris S7 per cent, propi 
aD wid 27 per « tand butvrie acid 13 per cent of 
ital volatile a the remaiming 3 per ent 

up of trace ter sobutyvric and higher 
wood srising from: secondary termentations of other 
rates 

The earhest of our uovestigations of the 
eficieney with hieh a sheep deals with individua 
fatty acids imyected into its bloodstream demon 
trated imequi really that a state of vitamin B 
deficheney serrosly the animal s Capacity to 
utilize i vhereas its capacity to itiliz 
formic and acetr werd remains tunel 


Normal ¢ itaholize acetu 
reduced occa 
for 
ipopole mented | 


and 


rh pth at have been confined 
ore to cobalt-deticient 
oft 


Vitam B 


to Veurs rations 


parenteral myection Vitam 


then to beeome 


deficvent bv remove or the Tre 
very rare parenteral dose of folix 
wid unmediately remstates normal metabole 
tion m this respect, leaving unaltered the serioush, 
capaci to metabolize propionic ac d as 
the primary cor juence of vitaniun 
B detic mney 

The ite of the etabolie disability imposed in 
by tear nb deticreneyv was located 
inequivoeally by our work on the relatin apna 
cities of homowenates from the livers of normal and 
of vitamin B leticrent sheep te effect the catabolism 


if propionate etabol lefeet is im the pathway 
oft transformat TLS lesertbed by Flay im and Ochoa 
through whicl moma propionate Is 
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suceinat 


dinto the Krebs 
lown arises from failure of the tran 
respon ible for the intermediate tsome 
ff methvl malonvl co-enzvm \ to 

Pagging of the funetironal 

omponent by injection of cobalt-58 
nto deticrent sheep facilit ited its isola 
hvers This complex funetions as 

| for the conversion of 


Finally we have shown this 
lentical with the 5: 6-dimethyl-benzi 
barmide o-enzyme separated fron 

cro-organisms We are very 


H. A.B 


rker, Department of 
Dr DD 


Researel 


California, and to 


for Medica! 


grateful to 


> 


B 


the 


aft 


nazole co 


Celis 


Univer 


Squibh 


Brunswi 


{ gifts of ervatalline 5 6-dimethwvl-benzuminazol 
obamide co-enzyme prepared resp vely from th 
ells of Clostridium tetanon ph wn tured i “1 
eontaining free 35: an 
tror shermayr 

Our latter experiments were i in 
facilitated by the work of Bark j ) } 
omence conversion of L-ghutamate to ethy 
ixpartate by Clostridiun fetanomor phim 
transformation shown bv them to be dependent 
normally on a co-enzvine which contams the analogue 


ack nvl 


Pfiffner's & vitamin B 


Whatever its 


action ; fy 


co-enzyme is unlikely to funetion 
ther in the isomeric conversion of 
fo suceimate, or in the metabolisr 
thich latter takes a course entire 
that in Clostridium telanomorphum 
rganism ether rejects vitamin 


destroys them after absorption ‘I 
B ac the she 


is due to vitamin B 


tivityV in tissues of a 


abl quantities of its analogue ire 
vith tun the rumen contents 
Whether the 3: 6-dimethvl-ben 


mide co-isomerase present im animal 
the 
of 
moot pom’, howeve r 
oft t he 


be 


tor transter reactions 


methyl 


Conversion 
Whereas the 
vitamin B,,-deficienes 
attributed 
ment of propionate rmetabol 
that 


especially m long-standing cases o 


unquest ronabis 


symptoms occasionally 


‘ 


t hese 


Outstanding among are a 
due to a reduced capacity to n 
and, on OCCASIONS as a te rminal 


infiltration of the liver, attributable 
of on 


partial 


ethionine metabolism 
translocate 


either 


failures to 


dependent on tl 


processes 


itself, althoug 


/ 


malogues 
total vitaroi 
for example 


Is eine 


mvolved mh 


malonate to 


there 


syndrome im the 


a 

» the 


aire 


heeome 


hlood 
the 


ature 


oan 


could 


Ringie 


arise 


containing methvl malonate co-isomerase 


similar vitamin B,,-containing complexe 
in other transfer reactions In sor if 
acid is involved 

The meealoblastic anwmia, which in 


frequent, though not invariable, 
B,.-deficiency. 
with either vitamin B 
human malady, Addisonian 
Vitamin B,, 
function; in the sheep. apart from re 
folie acid has no eff 


re sponds ota 


ery thropo sis, 


mst 


syvinpton 


. or folie acid, as it 


iting 


subsidiary 


pton 


carbon 


‘ Vick nt 


partial defierene, 


red cells 
fatt, 
fron 


B 


tre 


does in the 


pernicious 


completely reinstates normal metabol 


norina 


3 per cent, the amount of the vitamin that becomes ly. the breal 
tery eaction 
7 
eonverstor 
. 
itamim B 
m from thei 
i Tie 
moots liver is reduced below amin hvi 
Bia Bm 
ryt ul level lepletion bevond it result to be 
|__| — ot 
itt 
rh isstit 
ethyl 
wn 
> 
' 
eee 
” 
hese, folic 
sheep is a 
1 of vitamin 
tO 
tom the i 
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<vndrome which 


nes 


progresses 


tata termination irrespective of the improved 
\vyyen-carryving capacity of the blood 
Details of the experimental work upon which the 
tbove outhme is based will be submitted for publ 
ition elsewher Those conducted, Whoeh 
demonstrated the primary disturbance in the vitaniun 
sheep to be an capacity 
etabolize propiomic acid, were referred to im the 
eleventh Annie B. Cunning Lecture delivered to the 


\ustralasian 
Phe studies, 77 
lisability to be im the imtermediary 


College of Physicians on 


which revealed the 


origin of this 


conversion of methvl malonate to suecimate, and 


proved ete oft thus isomeric change On a 


tanun B 


n a seetion of the 


containing Co-lomerase, were reported 


Tercentenarv Exhibition of the 


Roval im duly 1960 The following 


sorne Of our whiuiecl concern cliireeti 
tissues 


Maks 


he funetion of tarnin 


Demonstration, in vivo, of the Site of 
Metabolic Defect 


ids ure we tolerated, even 


hen con dleralble inte thi 
od stree is the sheep s kidney threshold for 
Thien high a ‘ puilibrian IN ib 
shed between their concentrations m= the blood 


o assess the effeet of vitarmimn B 


the criterion adopted 
deticreney on the 


efficiency im respect to them was 


disappearance from. the circulation 


thei 


into the 


utter creasing materially concentration by 
then 

The best recommendation for this approact 

prov ict The 

the metaboli 


salts jugular vein 


the nature of the information it 


led chreetily to recognition ot 


lefect that supervenes On B deticienes 
Merino sheep were emiploved ‘ ental 
animal- were contined im metabolis: eat 
and fed on eobalt-deticient fodder which provided 
adequate ion n all respects other than the 
of vitamnun B,.. which was considerably short 
of re In the course ofl other 


i 


experiments, we have determined that about ugin 
Tetra B day is absorbed Dy sheep con 
suming the full ration (ef. legend to Fig. 6 for it 


\ sheep confined to this fodder loses 
Vitamin B,, day in the 
Thus the overall deficit 
is about ® day 


sheep of virtually 


fron 


close to 7-5 gin 


¢ its metabolism l 


these e.rcumstances 
In some of the determinations. 
sive and previous nutritional history 


the same age, 


were selected and pair-fed of each Was 
treated, parenterally, with abundant 


and its food intake restricted each day to that of the 


Vitamin B 


other animal. which was allowed to become depleted 


over the course of 35 or more weeks until it was in 
an advanced stage of the deficiency svndrome (Fig. 
l In ot her determinations, the effects were assessed 


and after the admini- 
Vitamin B,, to 


by meas trenmnents bn 
Inassive amounts of 
annals, food being regulated at a 
level during the short (4-7 days) interval 
between the As vitamin B,, status was the 
variable, both series of observations provided 


stration #of 
deficient intake 
constant 
tests 
only 


eritical ¢ 
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Fig. 4 t t 
Fig Food ntios 

For each test, 3-5 of the particular fatty 
wid per Ky bodv-weight of the anunal fasted for 
hu neutralized with sodiu and 
liluted to | qgnolar concentration. was warmed to 
3S ( and transfused steadil over the course of 
> rnin. into the blood stream: via a fine plastic tube 


external 
at 


olume of the 


implanted temporarily into one of the 
ivilars series of blood samples 
and the 


vith physiological sial 


vas collects 
ntervals thre tule 


plood 


withdrawn re ec 


Coagulation was prevented by washing the tube 
thoroughly with a solution of 1 10° heparin in 


Volatile 
fattv acid was determined in aliquots of the tungsti 
and 


pl vsiological saline between each operation 


acid filtrates by constant distillation 


miero-titration in stream of nitrogen. liquid 
partition ¢ hromatography Wis ¢ miploye d to determine 


blood 
determinations 


the nature of the Olatile acids im the 


The results from repeated overall 


were within a very small error, anc 


left little doubt of the 


phenomena thev refleeted 


expermmental 
consistency of the underlying 


Those 


which reported 


here are tyvpieal 

When raised artificially 
im the blood 
establish 
their 
the low levels 


to abnormally high levels 
fatty 
milieu 


slecrease 


acids rapids 


stream, simple 
with the 
concent rations 


whit h 


fasting sheep 


mnterieur, 
afterwards exponen 


tially to normally prevail in 
the eireulation of the 

The rate of this fall in the concentrations 
acid (Fig. 2) and of acid (Fig. 3). 


in this way, is unaffected by vitamin B,, 


of forms 
acetu measured 
deficiency, 
even when the uncomplicated deficiency syndrome 
The metabolie 


capacity of the sheep to deal with propionic acid, 


has progressed to its terminal stages 


however, is manifestly impaired by a state of vitamin 
B,,. deficienev (Fig. 4). A significant decrease of this 
function is detectable even in the 
deficiency syndrome, and thereafter it: becomes pro- 
Throughout 


early stages of the 


ure ssively worse Aas depletion proces ds 


= | ° 
E 
FY w [O00 
= 5 > 
\ 
in f \ N 4 
the Weeks” 
t 
annals metabo) 
the rate of their 
ie 
x 
- 
“ih 
Py 
a 
ms 


LOSS 


the course of the supervenin 
defect correlates closely with the diminishing 


status ¢ t} 
conclude, therefor 


vndrome the extent 


animal’s tissues. 


that vitamin B,, 


of the enzyme system 


“liary channel through 


propionic acid normal metabolisn 


which, of 
vely large quantities ot 


In rurminant necessity, ceal 


propionic acid, t 
onsequence of vitamin B,,-deticienc 
‘ s. In the mixed-feeders it is 
animals have to coeal 
wid der 
absorption 
Moreover, 
The 


radation 


wah giute 


id, which 
degradation 
4 iline and L-isol 
retabolie 


“‘eport 


as an integ 


Localization, in vitro, of the Metabolic 
Defect, and Separation of the Vitamin By 
containing Methyl Malony! Co-isomerase 
lt provided with ‘ 


arbon  dionide, adeno 
liphosphat and extra 


eyvtochron e 
of normal sheep, 
itochondria remain intact 


at iv the 


preprire 


and succinate conditions 
legend to Table prepared im 
way from the liver 


ers of vit 
», retain their ability 


but lose their abil 

Within the 

ervations, propionate added 

ned unaltered, and there 

en consumption (Table 1) 

The capacity of homogenates fron 

etabolize propionate, 


with malate anc 
deal with pro 
sma | xpermmental error ot 
iis 


was mo increase I 


im 


leficient livers 
i? howe Vor, 
mitochondria 
homogenates, prepared to 
liberation of the mitochondrial enzymes int 
the reaction mixture, readily 
coenzyme A to methy! 
provided with carbon 
phosphate 


kingly different when che 
are tragmented. Such 
emsure ) 
convert propiony! 
malonyl coenzyme 4 if 
dioxide and 
In these circumstances, methyl malonyl 

; coenzyme A accumulates (Fig. 5 (a Addition of 
'g the vitamin B,,-containing coenzyme, isolated (vid 
4 nfra) from the livers of normal sheep, reinstates the 

™ nt ne f capacity to effect the isomeric conversion of this 
ntermediate, and as the efficiency of the Krebs evel 
is reduced by dispersal of its enzymes in the reaction 


i 
adenosine tri 


35 m.M ax 


6, succinate accumulates (Fig. 5 
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| 
essential constituent whic! 
with 
particular! 4 Bie 
considerahb 
from coeea es \No 2408 
that « r 3. 4h \ ~ 
f th \ e. 
; utilization he rs \ 
of the amino-acids from 100 g of Lz 
for example, vields 4:1 a a \ 
5m} propionate pe bod 
| ta n} ; 
‘ 
irises as an intermediary produ 
of the glucogeniec amino-acids 
icine 
feet brieth liscussed here has 
6 | aN part of a comprehensivé 
~e nvestigation of the effect of cobalt cdeticien 
n Merino sheep S. H. 
H. R. Marston 
io 4 
of the liv Oonsure 
Lack of effect n sholism that the 1 metabolize a 
mal 
ef 
1} 
Wr 
| 
7 
F 
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solated fro the hver of normal Volume 


Tt venates us n the above experiments were prepare 

u rose immediately after slaughter of the sheep. Nuclei 

and larger particles of cell debris were removed at 600 r 10 min 

The reaction m: <tures comprised : potassium phosphate buffer pH 7-4 

2 «tium bicarbonate, 2-5 = 10 potassium chloride 

10 i I 1:3 cytochrome 

homogenate al out x lo-* M The mixture, 5 ml lus 0-5 ml 
venate (2-3 mgm. nitrogen) was equilibrated in Warburg vessels 
‘5 per cen! oxygen and 5 per cent carbon dioxide, whi 

« gaseous ph then 0-5 mil. of substrate was added f 

side arm Th ‘ at 37° C. for 36 min. with rapid 

was tei minate additio f tungstic acid Volati 

estimated in t ) i-free filtrate by micro-titration 

til ‘ na Fa m of nitr ‘ u 

measured by V arburg’s indirect - 


The site of the impairment of propionate meta- 
bolism is indicated by the failure of the liver homo 
genate from the vitamin B,,-deficient sheep to effect 
efficiently the conversion of propionate to succinate 
This metabolic defect, which, as illustrated in Fig 
5 (a). leads to an accumulation of the intermediate, 
methvl malonvl coenzyme A, is made good (Fig. 5 (b)) 
by the addition of a vitamin B,,-containing methv] 
ialonvl co-isomerase, isolated from the livers of 
sheep (vide infra). The experimental conditions wer 
essentially as follows 
The homogenate, from the liver of the 
A7-507 (Fig. 6) was prepared in 
buffer under con- 


cobalt 
deficient sheep, 
tris-hvdroxyv met hvlamino-methane 
ditions which fragment the mitochondria and disperse 
their constituents into solution 

Reaction mixture (a) comprised propiony! coenzynit 
4 M: {7-507 liver homogenate (containing 
: nesiunmi lon ilenosine tt 


1-53 mgm. protein); mag 
the whole buffered at 


phosphate and glutathione, 
vH 7-4, tris-buffer 0-05 M. Two ue. of “CO, in 
10 umol. earbon dioxide were distributed between 
the solution and the gas phase above it Total 
volume of reaction mixture, 1 ml. Incubated at 
30° C. for 20 min. 

Reaction mixture (b) identical 
addition 5 x 10-7 M 


with (a), but 


co-isomerase 


was 


contained in 


und treatment as above 


At the 


esters were 


end of the incubation period, the coenzyme 
hydrolysed with 0-2 ml. 2 N potas- 
sium hydroxide The reaction mixture as then 
adjusted to pH 2-0 with carrier 
acids added, and the with 
ether. The ether extract was taken to dryness, the 
residue dissolved in a drop of water and chromato 
graphed on Whatman No. 1 paper with ¢soamyl 
alcohol saturated with 4 N formic acid 

he tracings of radioactivity by a scanning device 


sulphuric acid, 


were whole exhausted 


Fig. 5) are roughly comparable in arbitrary units. 

The eritical quantitative determinations of radio- 
activity due to “CO, in each spot, reported there as 
«p.m. observed, were effected by cutting round the 
spots developed by brom phenol blue, and igniting 
the disks in a combustion furnace from which the 
whole of the effluent was transferred to a 
high-vacuum manifold essentially of the type des 
cribed by Glascock’®. Therein the tetal carbon 
dioxide was isolated and, after diluting with the 
requisite volume of inactive carbon dioxide and the 
addition of carbon disulphide, transferred quanti- 
tatively into a Geiger tube and total radioactivity 
estimated by modern scaling instruments. Determ- 
inations effected by this sensitive procedure are 
accurate and strietly comparable. 


Pases 


Under the same conditions, homogenates, prepared 
by this method from the livers of normal sheep. 
propionyl coenzyme A more readily 
to suecinate without additional co-isomerase, the 
rate of clearance of the intermediate, methyl malony| 
1, depending on the concentration of co 


metabolize 


coenzvIne 


thyl malony! co-isomerase on the 
mogenate from tl 
6) prepar ensure fragmentation ¢ 
n mixture a) and (6) were identical, other 
somerase to (b) The 
)} indicates the metabolic 


Influence of added vu 


of propionate } 


of 5 x 10 
vl malonate i 
Ford 
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2 The virtual stasis in the eapacity of the intact 
7 mitochondria from the livers of vitamin B,.-deti t 

shee to catabolize propromate nmvites 

In absence of a necessary quota of 

= alonvl co isomerase, it is conceivable that con 
version of propionate to sucemate by an orentated 
array of enzymes within the mitochondria is 

back by loeal high concentrations of methyl mialons 

oO} coenzvme A at the reaction site. Such local aceunin 

q it i | latrons of this intermediate as could greatly 
clearance through the propionate methyl malonate 
suecinate channel would be relatively munute in 
terms of concentration within the reretion mixture 

as a whole Certainly SORSITIVe chromatograph \ 

failed to dermonst rate the Presence of either methy 


malonate or its coenzyme A thioester in these react ron 


- The methyl malony! co-isomerase, eniploved in the 
= first experiments (Fig. 5), was isolated from sheep 
. liver by a procedure similar to that emploved by 
Barker and his colleague for the solation thre 
o 3 — idenvil ecobarmide coenzvine from ¢ teeter 


\s Was feasible for us O sepnirate ory it 


jiantitv of the active vitamin B,, component fror 
30} the liver, the preeursor vitamin B Was tagged W t} 


\ cobalt -58 1o facilitate its ident ifieat pon 
fractionation On each of four consecutive dav 
25 vgm. of vitamin B containing 2-02 ue. cobalt s 
25! vitamin B,, was imyected subcutaneously mto a 
Weel ficient diet Vitamin B,,-deticient sheep The was 


slaughtered 24 hr. after the last injeetion Its liver 
i ‘ Course ’ ! which contained 14°3 per cent of the total radio 


on rtivit\ adn inistered us eobalt Vitamin B 
were OF concentrat was finely ground, together with uffigient normal 
TT i ‘ ‘ ps liver to vield 2 of mineed tissie After 
niined extraction with SO per cent ethanol and preliminary 
contair purification, the radioactive peak of the pH 
! trot 6-4 eluate of the material adsorbed on a ‘Dowex-50 
fa prog vely aft 3-0 column was collected, extracted with pheno 
want amples of ‘ This solution contained 30 per cent of the cobalt-58 
ntratios the blood was as ws potassium evanide to a sample of it changed the 
absorption spectrum to a curve, W ith maxima at 350 
367 and SSI meu. that is characteristic of the ecoba 

mides Microbiological assay (Lactobacillus leicl 
mannii) of this sample indicated a concentration 
of 7-9 10° molar co-isomerase in the final 

solution 

The relationship between the concentration of the 
coenzyme and the rate of conversion of propionate 
fhe we t to suceinate by homovenates of the livers of vitamin 
B deficerent shies th conditions outlined 
erase motte liver is indicated by nuerobiol merical n the le ure nad to Fig agreed tolerably vell with the 
oe of the . n B eontent reequiretme nts, Am.. of the Michael Menten equa 
Some measure of further change occurs in bot! tion’. This eriterion was emploved for the comparison 
nadmmu Vhen a CO,-enriched atmosphere is Of the sample separated from liver with the two 
emp mi trace ples ot 5: 6-dimethvibenziminazolk 
shelled wit] carbon-14 leteeted mothe kindly pore sented by Dr. Barker and 
ction mixtul Perlnoan In the experiments emploved for this 
\s the total earl lioxide bound in the combined  PUrpese the concentration of the ner Was assessed 
rivet malonate ind suiecinate fractions wae from its vitamin B,, content the concent rations 
in aff instar sm he elnasiv similar. ire of the erystalline samples were determined spectro 
spective of addit onan co-isomerase in the experi photometrically’ The apparent Kim of all 
ment reported in Fig wenn nerchance. three ranged closely about 9 x V/ Pus ther 
dentical- it is clear that the potential etheeneyv of is little doubt that the coenzyme 1 apejzaaes in Fig. 5 
the propiony! carboxylating enzymes. deseribed by vas in fact identical with the crystalline preparations 


Flavin and Ochoa’. is not impaired in vitamin B H. KR. Marstons 
defheeneys R M SMITH 
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‘A wholly admirable work... This book ought to be in any laboratory library and 
in the private library of every physicist or electronics engineer who can afford it.” 
Prof. Gabor F.R.S. Reviewing the Ist Edition in 
THE PROCEEDINGS OF THE PHYSICAL SOCIETY 


NEW REVISED 
AND ENLARGED 
2nd EDITION 


— 


INTERNATIONAL DICTIONARY 
PHYSICS AND ELECTRONICS 


@ 15,000 terms over 1,400 pages 


With multilingual indices in Russian, 
German, French, Spanish 


Here is an authoritative modern dictionary constructed throughout té serve the needs 
of the greatest number of people working with present-day physics. Its one thousand 
four hundred pages contain over fifteen thousand definitions of laws, relationships, 
equations, basic principles and concepts, as well as the most widely used instruments, 
apparatus and their components. 

Invaluable to teachers and students of physics, it will prove equally useful to those 
whose work or research involves an understanding of physics and electronics. For the 
laboratory worker, the electronics engineer, the science librarian, the scienufic editor 
and the writer upon scientific subjects, this dictionary wili prove a most helpful and easily 
referred to source of all information regarding these important and widely expanding 
subjects. Of added value are the multilingual indices, which provide a further reference 
for those whose interest or task it is to interpret and evaluate foreign intormation 


Contents include all these important subjects : 
UNITS AND DIMENSIONS — GENERAL PRINCIPLES — MECHANICS 
STATES OF MATTER: GASES, LIQUIDS, CRYSTALS, GLASSES, PLASMAS 
— HEAT AND THERMODYNAMICS — STATISTICAL MECHANICS — 
ACOUSTICS — OPTICS — ELECTRICITY — ELECTRONICS — METEORO- 
LOGY — ATOMIC AND NUCLEAR PHYSICS — MATHEMATICAL PHYSICS 
—QUANTUM MECHANICS—RELATIVITY—MAGNETOHYDRODYNAMICS 
AND THERMONUCLEAR RESEARCH. 
The normal price of the Internationa! Dictionary of Physics and Electronics is £10 5 0 
but, from its publication date on June 22nd until August 30th, !961, a special reduction 
of £1.00 will be made on each copy purchased. 

@ Price until August 30th, 1961 £9 5 0 

Thereafter £10 5 0 
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Two New Directories 
Now Available 


SCIENTIFIC 
and TECHNICAL SOCIETIES 


of the United States and Canada, 7th Edition 


1597 United States societies and 239 Cana- 
dian societies are listed, with information on their 
officers, histories, purposes, membership require- 
ments, size, Meetings, special professional activi 
ties, serial publications, and libraries. Index in- 
cludes subject fields, titles of publications, names 
of medals and awards, and recent changes in 


names of societies. 


NAS-NRC Publication No. 900, 512 pp., 
$9.00 post paid. 


INDUSTRIAL 
RESEARCH LABORATORIES 


of the United States, 11th Edition 


A guide to the activities, personnel, and 
services of 5,420 laboratories. Each entry includes 
names of key research officers, the number and 
kinds of scientific personnel, locations of labora- 
tories, and highly specific descriptions of research 
activities. In addition to the subject and geo- 
graphic indexes found in earlier editions, the 11th 
edition provides a personal-name index of nearly 
20,000 individuals in research. 


NAS-NRC Publication No. 844, 700 pp., 
$12.00 post paid. 


Order from Printing & Publishing Office N.! 


National Academy of Sciences 
National Research Council 


2101 Constitution Avenue, N.W. 
Washington 25, D.C., U.S.A. 


WANTED TO PURCHASE 


Scientific books & periodicals 
Entire libraries. and smaller collections 


sets and runs, foreign and domestic. 


WALTER J. JOHNSON, INC. 

111 Fifth Awenue, New York. 3. N.Y.. U.S.A. 
Cable Address; BOOKJOHNS, NEWYORK 

British Office: ACADEMIC BOOKS, LTD. 


17 Old (Queen St.. London. S.W.1 
WHltehall 6631 


BACK ISSUES OF JOURNALS IN 
SCIENCE & THE HUMANITIES 


ALWAYS REQUIRED BY: 
We. DAWSON a SONS, LTD., 
Back Issues DePT., 
16 West STREET, 
FARNHAM, SurReY, ENGLAND. 
Tel: FARNHAM 4664 CABLES: DAWwBOOCKS. FARNHAM 


BRASS e COPPER e DURAL 
e ALUMINIUM e BRONZE e 


ROD, BAR, SHEET, TUBE, STRIP, WIRE 
3,000 STANDARD STOCK SIZES 
No quantity too small @ List on application 


H. ROLLET .«: CO., LTD. 
6, CHESHAM PLACE, LONDON, S.W.i. SLOane 3463 
Also at LIVERPOOL, LEEDS, MANCHESTER, BIRMINGHAM 


A NEW PICKSTONE 


IMPROVED 


10-SPEED STIRRER 
U N IT with separate Rheostat Control 


ONLY 


complete, incig. 


packing, posting 
anywhere in UK. 


A Stirrer equal to all tasks and designed to effect labora- 
tory economies. Single-phase shaded-pole Induction 
Motor—maximum speed 2,500 r.p.m., with maximum 
running torque 140 gm. cm. Windings designed for hot 
running. Bearings of oil-impregnated porous bronze. 
Heavily cadmium-plated 10 in. Steel Fork. Stainless Stee! 
Stirring Rods with I} in. dia. propellors are available for 
this Unit. Order with confidence or send for descriptive 
leaflets : 


R. E. PICKSTONE LTD 


36 AVON TRADING ESTATE e MORNINGTON AVENUE, 
LONDON, W.14 Telephone: FULham 4558 


‘6 
f, 
ay 
=, 
| 
| 
| 
| 
4 
¢ 
«| 
% 
x 


Supplement to NATURE of June I, 1961 


New Books on June 22nd 


Modern Atomic and Nuclear Physics 

C. SHARP COOK 

By presenting the background information necessary for understanding the discussions 
of atomic structure and assuming a knowledge of differential and integra! calculus, Dr. 
Cook is able to deal with his subject in a logical and realistic manner, which includes 


discussion of relativistic mechanics, quantum mechanics and elementary particles. 
149 i/lus., 6 x 9, 375 pp., 58s. 6d. 


Zoology 3rd Edition 

\. WINCHESTER and H. LOVELL 

Phis redesigned edition of a famous textbook covers the animal kingdom from the protozoa 
to the chordata, and discusses all the main principles of zoology with particular emphasis 


on those aspects which concern man in his everyday life. 
460 illus., 6 * 9, 600 pp., 50s. 6d. 


A.C. Machines ind Edition 

M. LIWSCHITZ-GARIK and C. C. WHIPPLE 

One of the most complete and detailed treatments of A.C. machines in a single volume. 
Of great value to electrical engineering students it provides a link between the basic laws of 
electro-dynamics and the performance characteristics of transformers and rotating electric 
machines. Illustrated. Revised. 449 illus., 6 9, 672 pp., 112s. 6d. 


Van Nostrand 


Kensington High Street, London Wi4 


RECORDING 
MICRODENSITOMETER 


This high-speed, double-beam, self-balancing wedge 
instrument, giving direct density recording, has 
become a standard wherever quantitative infor- 
mation from photographic films or plates is required. 


%*% Infinitely variable primary and end slits 
(variable in both directions). 
Rapid interchange of wedges of different 
ranges and also of different laws. 
Plate advance proportional to rate of rise of 
density at the end slit. 
Coupled sample and record tables, driven by 
a single motor. Ratios 1—1,000 : 1. 
Automatic Integrator optional. 


ihe. 


For | Emission & hanes Snes, X-ray, Raman & Mass Spectrometry, X-ray Diffraction, 
Interference Microscopy, Cytology, Lunar Mapping, Research on Photographic Emulsions. 
FOR FURTHER INFORMATION AND DEMONSTRATION REQUESTS PLEASE WRITE TO: 


“TECHNICAL SALES AND SERVICE IN MANY COUNTRIES 
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SOUTHERN 
Analytical 


Growing range Of 
ation for the Analytical and Control 
Chemist. 

Pulse Polarograph, Cathode Ray 
Polarograph, Manual Polarograph, 
Dissolved On Meter, Hydio- 
gen Generator, Nilox Gas Scrubber, 
Potentiostat for studies at controlled 
anode or cath pot tial, static 
and flow turbidimeter and absorp- 
tiometer, phthalic anhydride con- 


absorptiomerer. 


INSTRUMENTS 
WITH THE USER IN MIND 


Southern Analytical Ltd 


Introducing 
the 


WARING 
Aseptic 
Dispersal 
Model AS-| 


Firmly established in the U.S.A 
the successtul range of Waring Blendors 1s now availab! 
in the United Kingdom 

Phe WARING ASEPTIC DISPERSALL will be 
parucularly appreciated by pathologists, virologist: 


bacteriologists, clinicians and the bio-engineers who 


lesign production plants tor vaccines, toxoids and the 
lik [he sate reduction and dispersal of infectious 
materials, while prohibiting the escape of pathogens 
into the surrounding air, 1s carried out with speed and 
ethciency. 
The Aseptic Dispersall eliminates the leakage ot 
solization of the infectious material which was once the 
prim worker 

The entire Waring 
Asepuc Dispersall can be sterilized by toclave or 
otherwise. Price, inclusive of base {99 


MODEL CB-4 
The Model CB-4 Commercial Blen- 
dor is the latest addition to the 
Waring range. Exacting design and 
outstanding specifications make 
this new one gallon Blendor the 
most efficient piece cf equipment 
ever produced. In the laboratory 
where large capacity is required 
the CB-4 will play a vital role 
lhrough increased power, viscous 
ingredients may be mixed, homug- 
red and emulsified over longer 
iods, eliminating completely the 
ibiluy of overheating — the 
Price £134 complete 


EP-1 and SS-510 —— - 
Also available is the WARING EXPLOSION PROO! 
BLENDOR MOTOR BASE Model EP-1, price {11¢ 
Specially designed for use in explosive atmospher 
or tor blending petroleum based lubricants The 
Stainless Steel Container, Model SS-5§10, pric 

or the Pyrex Container, price {2 10s., both 

pints capacity may be used with the EP-1. | 

and further details, of the complete range send 


acrTo 


ELECTRONICS LIMITED 


WINSTON ELECTRONICS LIMITED 
WARING DIVISION (Dept. N) 
Govett Avenuc Shepperton. Middlesex 
Telephone: Walton-on-Thames 2632! 8 Grams. Winston Sheppertor 
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The A.T.E. 
CRYSTAL CHRONOMETER 


The a.1.£. Crystal Chronometer is suitable for any application 
for which a precisely accurate pulse source is required. Models 
can be supplied to provide as many as 1,000 pulses per second 
It has a long term accuracy 
t 


models can also be supplied for wider temperature 


or as few us one per week ol 
within 12 seconds a year at normal temperatures, 1.e 
25 c but 
ranges, from -10'c to + 55° 

Mechanical rigidity and electrical stability ensure that perfor- 


mance is unaffected by vibration and movement of the type 
experienced in air, road, rail or seaborne installations 

Data 24v d.c. operation — 6v or 12v 
on request - Remote or local starting - Rack or cabinet mounting 
- Standard impulse outputs: 1 sec., 30 sec., 60 sec., and/or to order - 
Overa 124 in. x Sin. x Sir 

Some applications—To synchronise 50 c.p.s. generators and pro- 
vide 1 millisecond oscilloscope “‘trigger’’ - For laboratories as 
an accurate pulse source - As ‘*‘marker” for medical applications, 
e.g. recording, electro-cardiograph, respiration recorders, pulse 
rate For armed services for time netting and count dowr 
For mobile application, outside broadcast vans, etc. - For astri 
nomical work for universal or sidereal time As a master cloc 
for production time control - As a control for electronic 


Transistorized circuitry 


| sizes 


etc 


watch facilities 
For further information write for “‘ Aiming for Greater Accuracy” 


COMMUNICATION SYSTEMS LTD 


NORFOLK HOUSE - NORFOLK STREET - LONDON W.C.2 - TEL; TEMple Bar 4506 (63 


AT214/ (A member of the Automatic Telephone & Electric group € 


STOPPERS 


EASY GRIP 

* BOROSILICATE GLASS 

* HOLLOW BLOWN BS. 572 

* THE HIGHEST QUALITY 
AT THE LOWEST PRICE 


combined 

methods 
Inter 

most 


© 


° 


Large-scale production 

with the most advanced 
enable Exelo to offer Gl 
changeable stoppers at the 
competitive prices evel 

The latest design Exelo Stopper ts 

far the best for easy grip, good 

ind long-lasting quality All 

well within BS. 572 limits of accuracy 

of Interchangeable Stoppers is available 
separately or fitted popular Exelo items 
including : Test Tubes, Plain and Graduated, Centrifuge 
Tubes, Separating Funnels, Weighing Bottles, Conical 
Flasks. Reagent Bottles. Volumetric Flasks and Cylinders 


SS 


tw 


range 


tested 
full 
either 


to 


For all Laboratory Glassware—specify Exelo Inter- 
| changeable Stoppers. 
See the full range of EXELO giassware at the Laboratory Apparatus 


ind Materials Exhibition, Royal Horticultural Society's New Hall, West 
minster. London, S8.W.1, Stand 26, or write for details to: 


W. G. FLAIG & SONS LIMITED 

_EXELO WORKS MARGATE ROAD 

| BROADSTAIRS KENT 
TELEPHONE: THANET 61365 6 
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Gy ACADEMIC 


Second Edition 


revised and enlarged 


Quantitative 
Organic Microanalysis 


By At STEYERMARK 
VMicrochemical Department, 
Hoffmann-La Roche Inc., 
Nutley, New Jersey 


June 1961, 665 pp., 118s. 


CONTENTS: 


introduction 
The Microchemical Balance 

Weighing on the Microchemical Balance 
Preparation of Samples for Analysis 
Standard Solutions (Microtitration 
Techniques) 

Chapters on Microdeterminations : 

Metals by the Ashing Technique; Nitrogen 


The material included in the first edition has been modified 
extensively in order to incorporate recent improvements and 


! : 
advances in techniques. The book provides not only the carefully by the Dumas Method ; Nitrogen by the 
selected methods included in detail but also extensive tables of Sulfur Halogens ; Phosphorus 
reference at the end of each chapter. By referring to these tables Arsenic ; Oxygen ; The Neutralization 
the analyst will be able to locate both variations of established Equivalent, lonic Hydrogen, or Carboxy! 
Groups ; Alkoxy!l Groups (Methoxy! and 
procedures and newly published methods. The*references given Ethoxyl); Acyl Groups (Acetyl and 
nelude most of those available through 1959 and many in 1960 Formyl) ; Carried Out on the Van Slyke 
Manometric Apparatus; Unsaturation 
(Double Bonds)—Hydrogen Number 
Other Groups; Molecular Weight ; 
Some Physical Constants 
Calculations 
AUTHOR INDEX—SUBJECT INDEX, 
e 
ysica ethods in by G. Bem 
ipplied Ph ics Lahorator 
C | A | The Johns Hopkins University 
hemica natlysis Julv 1961, 476 approx. 100 
ME 4 
VOLUME | Second Edition, Revised VOLU 
Dialysis 
1960, 686 pp., 135s. 9d. 
Review of first edition : ll By CHARLES W. CARR 
The reader is impressed with the care and thought put into this Separations with Molecular Sieves 
book to make it helpful to a wide cross section of scientists. It By Tupor L. THoMas and ROLLAND L. Mays 
r should be available to the experimentalists in the several physical Separations with Foams 
science fields.”’ Review of Scientific Instruments By MILTON E. WADSWORTH 
tet Electromagnetic Separations 
VOLUME 2 Second Edition, Revised A. 
1961, in preparation Sit 
Review of first edition ange R en Sanct 
A nd OM SARGENT 
it would not be proper to close this review without saying that , _— : 
inalytical chemists owe a considerable debt to the editor, authors Analytical Applications of Inclusion Compounds 
and publishers for these two exceedingly valuable volumes.” By MAXIMO BARON 
The Chemical Age Separation of Gases and Liquids by Thermal 
Diffusion 
VOLUME 3 Bv G. DICKFL 


1956, 682 pp.. 107s. 6d 

The volume is a valuable addition to the literature and will be 
ippreciated, not only by analytical chemists, but by all scientists who 
ise new techniques in their research.” 


Science 


NEW YORK 


111 Fifth Avenue, New York 3 


Solvent Extraction 
By F. A. VON METZSCH 


AUTHOR INDFX—SUBJECT INDEX 
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Interfacial Phenomena 


By J. T. Davits, Professor of Chemical Engineering and Director of the Department, 
University of Birmingham 
wud Sir Eric Ripear, Former Professor of Colloid Science, University of Cambridge 


June 1961, 474 pp., 100s. 


This book satisfies the need for a unified, comprehensive account of the properties 
of surfaces and interfaces, including adsorption. It gives an up-to-date presentation of 
the fundamentals of the subject and a systematic account of recent research, including 
more than one thousand references. Many of the results and treatments presented have 
not been published before. 

Chemists, chemical engineers and physicists working on surface or colloidal pheno- 
mena, and biologists interested in the properties of the surfaces of living cells, will find 
this book of interest. The systematic manner of presentation makes the work suitable as a 
text in advanced courses, and the extensive coverage of recent results makes it highly useful 
for all engaged in research in this field. 

The Physics of Surfaces Reactions of Liquid Surfaces 
Electrostatic Phenomena Diffusion through Interfaces 


Electrokinetic Phenomena Disperse Systems and Adhesion 


PRINCIPAL SYMBOLS 
Adsorption at Liquid Interfaces AUTHOR INDEX 


Properties of Monolayers SUBJECT INDEX 


Reference Electrodes 


Theory and Practice 


Edited by Davin J. G. Ives, Birkbeck College, London 
and GeEorGE J. JANz, Rensselaer Polytechnic Institute 


April 1961, 651 pp., 143s. 


CONTENTS: 
General and Theoretical Introduction Electrode Reversible to Sulfate lons 
By D. J. G. Ives and G. J. JANz By D. J. G. Ives and F. R. SwitH 
The Hydrogen Electrode 
By G. J. Hits and D. J. G. Ives ee 


The Calome! Electrode and Other Mercury- 
Mercurous Salt Electrodes Reference Electrodes in Nonaqueous 


By G. J. Hits and D. J. G. Ives Solutions 
Silver-Silver Halide Electrodes Sy G. J. 

By G. J. JANZ Microelectrodes and Electrodes Used in 
The Glass Electrode Biology ; 

By R. G. BATES By D. B. CATER and I. A. SILVER 
The Quinhydrone Electrode Electrodes in Fused Salt Systems 

By G. J. JANz and D. J. G. Ives By R. W. Larry 


Oxide, Oxygen and Sulfide Electrodes 
By D. J. G. Ives AUTHOR INDEX—SUBJECT INDEX. 


Phone : WHItehall 6631 


17 Old Queen Street, London, s.w.1 LONDON 
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Colora laboratory stand ‘Quick’ 


rhe laboratory stand extends from a 
6 to 26 cm. and can be easily and 

accurately adjusted to the required 

height. The top plate remains parallel! 

at all settings and when four clamps are 

tightened the stand becomes rigid and 


secure 


For further details and illustrated 
booklets on Colora Ultra and Cold 


Thermostats write to the sole British 
nd Quick 


tand Quick (non-slip) 
tand * Quick 
Stand * Quick non-slip) 
Stand * Quick 
Stand * Quick’ 20 R (non-slip) 
Stand Quick’ 40° (remanit 
material) 


Importers 


6 Cavendish Square . London W.1. 
Telephone : LAN. 6097. 


Radiation Monitors 


FEATURING : 


with near dimensions 
n range Sin. to¥ u 


nd optimum scanning 


PERFORMANCE : 


ils on the ng 


s down to 0.5 


APPLICATIONS TO MEDICAL RESEARCH 
& ACCIDENTAL CONTAMINATION : 


ch at very low level of activity possible. Im 


Bankhead Medway, Edinburgh I1, Scotland 
(Tel No Craiglockhart 5262) ' ody Monitors ilso installed { Dounre AF Winfrith 
Associate Company: Nuclear Enterprises Led eath. Karlsruhe and Ottawa 
550 Berry Street, Winnipeg 21. Canada | 


‘4 
phe 
A. 
St 
16 cm £5 17 O 
20 20 cm {7 19 0 
30 « 30 cm 11 
— | 
~* 
ig 
3 : 
- 
NE $1024 equipment as supplied to Royal Hospital 
4 
Csi37. Sensitivity of equipment ie f > 
K 40 in minute subject count 
4 
ipp! n o study human body metabolism via natu 
Id lv suitable for mont ing of nuck ctor personn fo 4 a 
uclear tnterprises (&.5.) equipment as supplied UKAEA Windscal 
8243 


GRAFLEX 


The world’s finest 
industrial cameras 


CROWN GRAPHIC SPECIAL 45 


Ihe basic Graphic Camera for press and technical 
work. Built-in coupled rangefinder, parallax corrected 
optical viewfinder, rangelite for focusing in the dark 
ind open frame finder. Double extension, rising, tlt 
ing and shifting front and Graflok back with Ektalite 
field lens 

CF.904. With 135 mm. f/4.7 Xenar in No. 0 Compur 


shutter 


CROWN GRAPHIC FLASH SPECIAL 45 


C.F.905 As above. but including Graflite Junior flash 


gun and cor necting cord 
SUPER SPEED GRAPHIC 
also PACEMAKER CROWN GRAPHIC 
GRAPHIC VIEW 
Manufactured by Graflex Inc., Rochester, U.S.A 
For further details and price list write to Sole Wholesale Distributors 


NEVILLE BROWN & CO. LTD. - 93-97 NEW CAVENDISH STREET - LONDON WI 


The 


PERIODS 
UP TO 


= 1 hour 
24 hours 
7 days 


stays on the job 


= 


5 


Histokinette 
special features 
include: — 


tissues, 

same time 
technique by en 
t reagents 


@ One or more motor 
@ Unoreaka 


The Hendrey Histokinette is in genera! use at home and overseas 
4 24-hour clock ts f 
to 1 hour or 7 day 

double embeddin 


© a few in U.K and some of our exports 
g Merico 
slasgow str t New Zealand 
Greenock Finiar Nicaragua 
Hereford Nott zil France Norway 
Liverpool Ghana 3. Africa 
Lianelly C Holland Singapore 


u 


taly Thailand 


Write for illustrated brochure nr Japar 
HENDREY RELAYS LTD., BATH ROAD, SLOUGH, BUCKS. Tei. Burnham 609 6I! 
MANUFACTURING ELECTRICAL ENGINEERS CONTROL & LABORATORY APPARATUS 


e Exdo tors : Measuring and Scientific Equipment Ltd., Spenser Street, London, 5.W.1 
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Diagnostic reports to ha jours earlier than they would be , 
with manual processing and in tar greater numbers—the 
release of a valuable technician for other duties these are 
the outstanding advantages of the Histokinette Automat . & 
lissue Processing Once the Histokinette has been 4 = 
put int eration, it will whout supervision go Througn @ Vp to 24 hours delayed scart 
entire cvcie of fixation, dehydrat npregnation in wax, suble processing capacity 
eee or alternatively can be set up for the washing or staining of Se , > 
een handle larce numbers of specimens at the Po members and baskets ae 
hile statf dutv—speed up aimost any basket and containe 
Quicker and more thorough penetra- 
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Stop Clocks 


for scientific and industrial use are 
supplied to research establishments 
and industria] organization 


Enquiries are welcomed 


Sectional catalogues 
and leaftets available 
Wa es. stop watches 

and r 

apparatus 


nestic and 


and time 


eters 
va es 


Repair Service 
Watches, stop watches 4 
locks 

Marine 

lastrumen 


Une of a range of synchiv 


stop clocks, 1 100th se 
AC or DC direct or re 


CAMERER CUSS 


Timing Division 


Makers of Good Clocks and Watches since 17x* 


54,56 NEW OXFORD STREET, LONDON 
M\ Seum 8968 9 
and Repairs: MUSeum 225° 
ther address 91 Kingsway, W.C 


RE of June 1961 


ZENITH 


(REGO TRADCE-MARK) 
Insulation 


FLASH TEST EQUIPMENT 


with the unique safety test prods 


Equipped with 


control givil 


primary 


continuous H.1 
voltage regulation 
from zero to 
maximum 
Standard 
outputs up to 2,000 
volts and 4,000 volts 


Catalogue FT.2 free on request 


The ZENITH ELECTRIC CO. Ltd. 


ZENITH WORKS, VILLIERS RD., WILLESDEN GREEN 
LONDON, N.W.2 


Si Gram Volta Norph 


UFACTURERS OF ELECTRICAL EQUIPMENT 
‘“LUDING RADIO AND TELEVISION COMPONENTS 


The SCORAH Automatic Electric 
all glass WATER STILL (patented) 


Automatic Can be left on without attention. Heater 
current cuts off if water supply is interrupted, or inade- 
quate or forgotten. When receiver (5 litres capacity) is 
full, current cuts off. When distilled water is drawn from 
receiver, the still resumes operation until receiver is 


refilled. 


Purity Electrostaticallv charged condenser droplets 
can pick up fumes, dust and air-borne organisms from the 
laboratory atmosphere. The design of the receiver vessel 


ensures absence of such contamination. 


Efficiency Heater of Scorah design and manufacture, 
consumption 1,700 watts, output 2.4 litres per hour (the 
full theoretical yield). Cost 34d. per gallon at 1d. per unit. 


This unique water still [sin use in a number of research establishments and 


hospitals where water of the highest purity is essential 


Prick, complete with heater and al! electrical 


equipment 230 volt (a.c. only) £30 - Oo - 0 


Inclusive of carriage and packing in U.K 


Obtainable only from 


L. V. D. SCORAH, MSc 


(Manufacturer of the “SCORAH” Biowpipe) 


44 NORTHFIELD ROAD, KINGS NORTON, Phoenix -heat-resisting glass. 
KINGS NORTON 1885 


BIRMINGHAM, 30. 


Safety The heating element is out of contact with th« 
feed water, thus eliminating danger from “‘live’ water 
supply or electrolytic effects or “burn out”. 


Assembly No retort stands or clamps are required. 
The 24-in. diameter ball joint gives a strainless set-up. 
Outlet cap on boiler for quick periodical drain-off of sedi- 
ment. The still may be installed on a shelf or platform 
about 1 ft. above bench level near a sink and enclosed in 
a transparent plastic cover to keep out dust. 

Interchangeable ground 


glass joints. 
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paramagnetic resonance in aqueous solu- 
omplicated by the fact that water h 
oss at typical microwave 

V 4501 Spectrometer emp 
lar TE 5. resonant sample cavit 
dielectric loss in this sample 

ome by using a flat sample cell which constrains 

the sample in the nodal plane of minimum r-f elec- 


tric field (and maximum r-f magnetic 


\Vith the increasing use of EPR in various fields of 
biology, this development is of considerable sig- 
nificance. For example, there is a rising interest in 
the role of metals in biological systems. Many of 
these metals happen to be paramagnetic with con- 
centrations which vary from 10°* to 10°’ molar 
Use of high sensitivity EPR equipment often per- 
mits positive identification of the metal, a deter- 


For literature which fully explains the 100 ke 

EPR Spectrometer and its application to basic and 
applied research in physics, chemistry, biology and 
medicine, write the Instrument Division. 


mination of its valence state, and a quantitative 
measurement of concentration 


important metal is manganese, 

has been detected in enzymes 

cells. A dilute aqueous solution of this 

ion is therefore a suitable material to investigate 

the sensitivity of EPR equipment for biological ap- 
plications. The spectrum above is a trace of 10 

molar Mn’° obtained with the Varian EPR Spec- 

trometer system. The well known six line hyperfine 
pattern arising from the 5/2 nuclear spin of Mn 

is evident. To check the reproducibility, quantita- 

tive 10°° M solutions of MnCl,, MnSO,, and 

MnNO, were prepared, and the observed signal 

heights of these three samples were found to be 

the same within +5 


VWARILAN associates 
\ PALO ALTO 26, CALIFORNIA 
\ 

WF 


Nature, June | 1961 


Supp 


at 
NO. EPR AT WORK SERIES 
Power at Cavity 180 mW J 
| | | | 
re \ j 
— 
| 
j 
| 


Wild-Barfiel 
muffles for 


a better job 


Wild-Barfield laboratory tube muffles have been 
specially designed for use in analytical and works 
laboratories. They have many uses including 
critical point determinations. Temperature range 
is up to 1050°C (1922 F). Models are available 
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Lack of Influence of Vitamin B,,-Deficiency on 
the Sheep’s Capacity to metabolize Glutamate 


BARKER ef al. tixed attention on the essential 


inction assumed by derivatives of tamim B 


piasma 


and ts analogies Im oT remaster reactions comeermed 
someric change by demonstrating that (/os 
me fetapom plum metabolizes | Vie 
methyvlaspartate to mesaconate, and proving 
the isomeric conversion of L-ghitanu 
ethyvlaspartate is normally dependent « coen 
me form of pseudo-vitaniun (adenvi cobarnide 
In anunal tissues t-ghitamate is ustally considered 
be catabolized by simple oxidative deaminization 
x-ketoghitarate®, with which fornos 
thence via the Krebs evel An 
aspartate and oxal 


been stg 


sheep deal om 
ninthuenced by vitar deticien 


Phe pro ire adopted in the experiment reported 30 so 690120 150 180 


Minutes after intravenous injection of 
35m Mol glutamate per kilo body wt 


ty} he semes ino which comparative 


Inations wel made oon the san 


before and after correction of the imposed deticienes 
by imyection of vitamin B Fig 

(ijlutamate in the blood 
ifter precipitation of the proteins! with preric acid 
removal of the exeess erie aciul from the 


filtrate on a column of the chloride forr “Dowe 


2-NS°. by separation from other amino-acids on a 
olumn of the acetate form of “De-Acidite 


stimation with ninhydrin 


iood 


sropionate per litre of bi 


nyjec tion 


As the peak of the concentration of glitamate in 


a 


blood stream in sub en to the 
mfusion of 3:5) of glutamate kum bods 
weight was somewhat above renal threshold. about 
r cent of the glitamate inpeeted Was passed 
the urime during the course of hr The tindings, 


however, little doubt that, in sheep, vitamin 


m Mol 


210 
Minutes after intravenous injection of 
35 m.Mol propionate per kilo bodywt 
Vitamin efi on the metaboli- 
propiona 
B,, does not enter into anv of the metabolic trans 
actions involved in the catabolism of glutamic acid 
Fig. 8). Under the conditions of the experiment 
the defeet in the metabolism of propionate is clearls 
revealed (Fig. 9) S. H. ALLEN 
H. R. Marston 
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HISTORY OF SCIENCE 


Observation in the Year 1648 of Diffraction 
through a Lattice 

In the first half of the seventeenth century there 
worked in johemia the naturalist, physi ian and 
philosopher, loannes Marcus Mare: (1595-1667 
wrofessor of the Faculty of Medicine in the University 
f Prague It is known that Marei published in 1639 

book “De proportione motus’’, wherein he detined 
the laws governing umpact of spherical bodies. 

Besides other works in the field of physics, mathe 
rnaties, medicine and philosophy he also wrote a book 
Phaumantias Liber de arcu coclesti deque colorum 
ipparentium natura, ortu et causia in the vear 1648 
n which he dealt with the origin and qualities of 
rainbow and “‘fictitious’’ (spectral) colours 

lhe book is remarkable in that Marci described 
rtain observations of phenomena in the field 


of physical optics, about which published reports 
ippeared onl much later Marei deseribed, but 

thout correct knowledge of the causes of these 
phenomena, the colour of thin plates (p 241) and 


diffraction (pp 103, 111i, 11M, 138, 178) In these 
chapters Marei did not speak only of diffraction on a 
wire, edge and aperture, but spoke directly (p. 119) 
about the system of apertures, which he called the 
attics reticulum 

If you put the lattice before a light source, you will 
now as mnany rainbows, as there are apertures’, &s 
translated from the original, namely, . 
reticul un huminoso, nam totidem irides 
quot foramina, videbis 

Marci spoke of the lattice also on p. 13s ‘Ttaque 
cancell) reticulatum imtersecti ad simgula foramina 
suas irides habent proprias 

Furthermore, Marei also mentioned the observation 
ol spe tral colours on the apertures formed by 
meshes of wires or threads (p. 103 

Or plate with the apertures in the form of grating 
or twisted wires (threads) develops as many raimbows 
as one has apertures or slits through which light 
penetrates Individual glasses in window frames 
behave in a similar way. But if we put a net in front 
of one of them, again there appears as many rainbows 
as there are apertures’, from the original, namely 
Quin lamella in modwn reticuli pertusa, aut 
filamenta convoluta totidem irides procreant, quot 
foramina seu rimae luci perviae. Ita quoque orbieuli 
yguli suas irides habent. Atque 


tre: fonestrarum 
si ijllomunm uni retreulum obtendas, rursurn totidem 
irides quot procreabis 

These quotations irom Mareci's hook ‘“"Thauman 
tias’’ allow us to date the first known report about 
diffraction through lattices to the year 1648, that is 
to the year of issue of his book 

I thank Dr. Ladislav Kiivsky, scientific worker 
of the Czechoslovak Academy of Sciences, for his 
support 
Institute of Metallurgy. 
Politick¥eh vézit Nr. 14 
Prague, | 


PHYSICS 


Concentration of Atmospheric Radon 
and Wind Direction 

ly is usually assumed that atmospheric radon 
comes from the Earth’s crust by a slow diffusion 
process':*. We may expect that radon concentration 
will change with wind direct'on at the time of samp- 
ling, according to the geogrphical and geological 
configuration near the sampling station 

The situation of our laboratory, in Lisbon, near 
the sea, is therefore excellent to test any probable 
relationship between radon concentration and wind 
directions since only half the possible wind directions 
are continental ones, therefore corresponding prob- 
ably to higher radon concentrations. In order to 
study any correlation, the concentration of radon in 
air has been measured, by a method described in 
ref. 3. The wind directions have been recorded as is 
usually done in meteorology (sixteen directions). 

Table 1 shows the number of observations for 
each direction and radon concentration data grouped 
in ranges of 5 « 10-'c¢./l. In Fig. 1 the mean value 
of radon concentration corresponding to each wind 
direction is plotted in polar co-ordinates centred in 
Lisbon, over a chart of Portugal. From this we can 
conclude : 

1) Continental winds are generally related to 
higher concentration-levels of atmospheric radon. 

2) Sharp maxima are observed in those directions 
passing over the regions where uranium ores ar 
present in great quantities. 
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rrspon 

ores 
lusions should be 

» use the variation 


n the atmosphere as a sign of temperatur 


ition 


vartienlarly in those places where the 


ay explain radon variation 


or example in Lisbon, as 


F. BARREIR 


1 da Comissao de Estudos de Ener 
ar, Lisboa, Portugal! 
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Electrical Conductivity and Thermoelectric 
Power of Calcium Oxide 


recent vears a number of expertmental 


tigations physi e oxide-coated 


have rim Of dete tions of the 


and individual 


“arth 
inieation 
et on cal 


Which 


nercial 
vy Of samples ol caleiut 

mined in an experimental arrange 

thu 

wo nickel buttor 

Each button is provided with an independent heater 


layer about 
‘ atho le 


ind the temperature of the nickel base may be determ 


mead b the i ‘ tungsten-nickel thermocoupl 
attached to it lhe 
pinch and is contained 
attached to The oxide 


assembly is attached to a glass 


within a lass envelope, 
sample Is 
prepared by pvrolvsis of carbonate suspension 
and after the 
gassing and activation (by app d.c. between 
ekel buttons at 1,10 with 
versals of polarity. for a period of up to 12 hr.) th: 


from. the and an active 


isual techniqu a] ikdown, out 


frequent 
tube is se svstem 
barium getter is fired. 
Measurements of the electrical conductivity of the 
sample as a function of temperature 
ing both nickel buttons to the 


ealcium oxide 


econ 


T and « g the 


om \ 


y current when potentials ol » LO 


ied between the buttons For smal! app 


I 
| 


ives, characteristics 
linear, th en rovid 1? the 
sample Graphs of log rsis 


vith 


conduct ty the 
17 show the characteristic 
conduction in the porous sample 

Following the 


form associated 
a typieal 


nterpretation of 


curve ts 
hown in Fig. 1 
Loosjes and Vink! the line 

up to about S00 K 


d with serniconduetion through or over the su 


‘ar portion ut tem 


in this Case) is associa- 
f the rystallites making up the sarnple ; the 
gradient of the low-temperature portion correspon is 
to an activation energy of 0-72 eV. for this process, 
for the particular state of sample activation under 
seconsl linear portion occurring 
and 1.000° 
ionic emission of electrons within the 
this 


Investigation. A 


between about K is associated 


The activation energy of 


re rocess, corrected tor the yvarallel 
pi 


temperature mechanism, is 1:27 e\ Deviation 
ines vy at higher temperatures may be due to 
ming large 
space narge rhe 
vave an average emmy? ure 


density in the pores bec 
effects to be important. 


eurrent 


samples 
ation energy of about 0-7 eV.., an averag 
energy of 


ected ternperature tivation 


2 e\ Measurements low-temperattul 


hermal 


of th 


Fig. 1 slectrical condu 
function mperature 
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Variation racton ! ntration vind desired temperature 
lirvetion have already been observed by Tanaevsky  tiVi} are 
Ba, and Vassv‘. and Stierstadt’. In the present work we app!) 
ire, corre te} her concentration levels 
vhen we inter n- 
uti otner rea n, as we 
N 
Els J., and Geitel, H.. Phys. 
ra, F., and M I. M., B Univ. Lisboa 
ond Mac 1., Rev. Fae. ] 
Rarreira, i Lar ira, M., U.N. Atomic Energy Conf., 9 
Stierstadt, K., Atomkern } yie, 4 14 
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oe act 
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region were often hampered by the effect: =i 
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i minuctivity is expressed ir 
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(b) (c) 


Modification of Spectrophotofluorometer 
be exper for Scanning Paper Strips 


component 
ard tion Tut spectrophot off romete! potent acdedit 
a small effect ' ic emiasion biochemical investigations The apparatu 
The went available from commercial sources, rs ce 
analvsis of liquid solutions By moditicat: 


+} 


ns and Viel 


moromet 


bast lesign of the spectrophoto 
t} 


the elec i in Fig 1. the speetrophotothioro: 
can be applied conveTuentiv to paper str 
rror 1) clefleect the pathwa of the aetivatu 

t which foeuses at the pomt (4) on the paper strip 


a cditterent 


eNpPerimet 


t he 
whieh ps mom ext on the drum (¢ 


f the 
t temperatures, Th “trip wed is obtamed 
ip between the faces of by paper electrophoresis An example ot such a resi! 
ired with a vibrating shown in Fig. 2, for separation three 
velv infinite impedance compounds. The paper strips, trom the high 
the temperatul fone button and potential electrophoretic proce were dried and 
thee other that the mean ternperature i inted om the (C) of tix 
of black tap There are, on the 
paper 23 34 
mechanisi if the shaft (2) supporting 


x<imately const ind that the thermo 
it wisi Is B ! 
temperat ‘ j erence between the ON x 


et for temperature differen sof up to 
each of the levels correspond 


ean be brought into the foeus of scanning withe 


opening the lid ot the ehat by ps set 


and the gradient of the thermocleetru 
versus temperature difference haracteristl 


the thermoelectric power of the specimen at 
rotatior ly motor at any evel syvnehron 
mean temperature \ typical series of chara ; » with the recordet 

stics for @ parti ample of calcium oxide ts Although the mstrument can bee applied TO paper 
en in Fig. 2. Although im many cases the thermo strips obtaimed by one dimensional paper chronuite 


4 | 


lectric ) ‘ shows a tendency to imecrease wit 
ri power n ler vith yvraphy. the sharpne as ot ion obtained by hig 


lecreasing mean my perimental potential electrophoresis makes latter better 
| i in individual me tare ents of thermo > 


snited to this technique 
> ‘ Is eat tor ‘ i i urate dete 
The data so far available with reterence to fliores 
of the temperature variation Metson and 
ot compounds ot biologieal interest refer 
inastudy of the thermoelectric power of the 
rainy thiorescence of solutions These data 
oxide BaSr)O. suggest that in the high 
eannot be simply extrapolated to the fluorescence 
anve the thermoelectric power in 4 
} phenomena the compounds 
fact constant apparent ter “ature 
netant, tn parated on t} paper under secunning are ma solid 
being due to experimental inaccuracies On this tat 
«tate 
pote average ther ect ower 
is moelec In the mit such as Fig. 2 the best settimys 
cium Oxi t te ature ro TOO 
i for flioresceneces r these conditions for most of 
been calculated from determinations on a numbe . the indolie compounds tested, are 2900 \. for the 
- activation wave-length. and 3400 A. for the fluores 
‘ 
cence These data are not very different trom those 


oxic sample ~ the obtamed is 4 


Phvsical Laborators given for the fluorescence in wate! solution for trypto 
University of Southampton phan (pH 11), serotonm (pH 2) and tryptamine 

i Vink, H. Phi pH 7) (ref. 2 It ix expected, however that data 
and Vick, F. A : p. Phys ‘ reported by other mvestigators with regard to 


flioreseence ot of biclogical mterest 
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thiorescent da cline 


aulient features f thiorescence of 


on such as queneh ng by chemiga 


nduced by treezing would have te 


n the hasn te 
rves not ontv tor the purpose of anning 


ist danger of contamination of the sample, but 


i paper, by 
n through one he while 
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tor preve nition of 
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Axial Migration of Particles in Poiseuiile Flow 


It was reported recentiv' that rigid spheres con 


eentrate into a thim annular region when an imitially 


uniform suspension undergoes lamunar flow through a 
straight circular tube at particle Reynolds numbers 
between and 6 


phenomenon 


while not complete ly 


explained, the was attributed to the 
Magnus imertial effect 

We have conducted similar expernnents with single 
disks at Reynold 


and have found that migration ot 


spheres, rods and much lower 
munbers ( 
the particles awav from the walls occurs only when the 
particles are deformed in the shear field. The rotation 
in spherical « lliptical orbits and the 
deformation of fluid drops 
well with the corresponding 


and Tavlor® for Couette flow 


of rigid particles 
into prolate spheroids 
theories of 
Jeffery 
The 
prevent sedimentation of the particles and to exclude 
The suspending fhid thawed 
‘tube of radius P 


experiments were rigorously controlled I 


eonvection currents 


throngh a vertical pree:msion-bor 


y 
‘ 
- 
| 
a 
a 
Me fluorometer for trofla tourat 
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Schuell 2043 A trolyte solution formie acid 
N acetic acid Itau kN tin Activating 
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of deformable vood- pulp 
f and of deformabl 
‘ At the tinite concentrat 
Reproduc ble tlow was th Yaters. however 
nhuion-withdrawal pion; ral particles n 
d forth throug! t} mlial force F',, 
the central core ot 
‘om ibre Suspensions 
varying ay ails of the theory and exp 
howd lsew here 
0-04 em vation Was supported part) by U.S 
20) and ‘Daecror ) length Ith Service research H—-5911 from 
ven when the particle centre the National Heart Institute of the United States 


wall » measurable Publie Health Servic 
(,OLDSMITH 


ASON 


ravelled ove 


350 and S500 
Physical Chemistry Dis 


Pulp and Paper Research Institu ada 
Montreal, 
and 
Department of Chemist: 
sphet MeGuill University, 
Montreal. 


ast «bt tiny thread 
shear deformation* ited towards 
With | yuid drop: the rate ef migration 
i with nereasing QO and radial 
forees operating 
velocity gradient 
os one 
a net force driving t 
nishing In Poiseuille 
with radial distance 


«cLrop caleulated 
for small deformation 
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Dispersions of Multiple-Stroke Whistlers 


dispersions of 2 multiph stroke short 


ecorded during the International Geo- 
it Durban (geomaynet 0-ordin 
FE.) have be 


ispencded phase 

the imterta 

propelled ra allv wut i Dispersions were 

ising the Eckersley! dispersion la 


‘ interval between the 


corrected 
becomes it 
ing the 
ponent radiated energy 
of th disper ion of th 


whistler and the arrival 


inear lationship between 
eacl histler, the disp rsion by 
slope 
Those whistlers with two comyp« 
classified into three groups in whic! 
the second component was (a 
redial b) approximately equal to, and 
be noted that this theory predicts that 
m oceurs rid sphere 


that of the first component 
value of the ratio D,/D, ¢ 

tlow and i clef Tl iable spl ores ond componé nt to that 

tow 0). in aceord with ¢ xper ment results are shown in 

ariation of r with ¢ for water drop f 0-02 

04 em.) in 50 poi © silicone oil was measured in a 

range lues of k (1-S-7-1 em.-! se When 


ted according to equation 5 h experimental 


pomts fell on a single ev tially linear and then 


the tube 


ng as the particle approached 
The ured cale lated slope of linear 
portion was 0-3 In vie the me of wall 
proximity on the Stokes velocity and other approxim- 
ations, the agreement with theory is good 
The phenomena repo! ted here provide one possible 
vwchaniam for the development of 4 particle-free 
eripheral zone adjacent to the wall observed in the 
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Traveling micrTorcops 
duced by an automat 
hich the qu 
(‘or nious experu 
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periods up to 24 hr. 3 
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O-O4 en 30 
tion occurred after the 
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tained from the 
he intensity of re 
antliy ywreater 
ignificantiy 
In each case 
the dispersion ae 
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‘aleulation of the 95 per cent confidence limits for 
the mean value of the dispersion ratio for all groups 
indieated that the probability of this ratio being less 
than or equal to unity is less than 1 in 10,000. 

For those multiple-whistlers with three or 
components the ratios of the dispersions of successive 


fable 2 


more 


components are given in 


2 DISPERS 


WHISTLE 


Table 


Dispersi 


rath Dy, i 


records available for the 
ven in the last thre: Table 2 is 
too small for these particular figures to be reliable, 
rverall analysis indicates a 4-6 per cent ing 


ch the number of 


values columns of 


rease 
ot a 


multiple 


dispersion of successive 
stroke short whistler. 
interesting note that 
support for the current-jet hypothesis of 
generation proposed by Hoffman If a 
electrons passes upwards throu 


compone nts 


this result may 
whistler 
stream of energet 
the top of the thundere loud during each 
time between successive strokes to ground, an accumu- 
in 


interval of 


lative process of enhancement of electron density 
the whistler path may be exper ted, with a « 
in the ot 
Furthermore if 


re sponsibl for the enhancement 


Onset rit 
whistler 


increase dispersion SUCCESSIVE 


such a 


Of emervy 


components process were 
in succes- 
ted that 
records in which the second component is 

the dispersion be 
those records in which the second 
component is less intense. That this is the case can 
be seen Table 1. In group (a) the mean value of 
the ratu 90 per the 
records ving JD, 1, while in group (c) a 
0-02 is obtained and only 
D,/D,>1 
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Palezomagnetism and the Ancient Radii 
of the Earth 


Cox and Doell', applying an earlier idea of mine?, 
have determined a probable value of the Permian 
paleo-radius of the Earth. That communication was 
commented upon by S. W. Carey’. In all probability, 
Carey's contention that the distance of the sampling 
increased due to tectonical events 

However, to estimate the amount of the 
in distance as suggested by Carey means 
sutoyg one hypothe SIS by another, smee Carey's 
theory is itself a hypothesis which awaits detailed 
proof and which will perhaps be found invalid in its 
present formulation. the application of 
paleomagnetic measurements to the determination 
of paleo-radii is Just a way of proving the expansion 


localities has since 
correct 
Ne Tease 


Since 


NATURE 


of the Earth 
imtroduet 


from the 


without aux the 
ich unptions certainly detracts 
value of the method as a proof, 

Instead the 
should to 
Drie thod t mployed by ( Ox 

(1) In a given radius was practically the 
same for the whole Earth : consequently, it would be 
possible to treat together the 
ute blocks in a 
thereby the statistical error. 

(2) Plotting the data for radi for the individual 
periods against time, and applying a least-squares 
adjustment by assur 


it would bere ore 


ary aésstunptions, 


ion ot 


+ 
proce dur 


ot suggested by Carey, I 
of the 


Doell as follows : 


further 
4 
ana 


like Propore refinement 


+} 
‘ 
a Thi 


data concerning separ- 


stable period, diminishing 


given 


ning a linear variation with time, 
possible TO USO 
hie 


almost all paleeo- 
trend and rate of 


data 
further decrease the 


of radius. 
statistical error. 


Otherwise, I 


i¢ In adetermiminyg 


increase This would 


am convineéed that the increase 
radius can be considered linear and steady to a good 
approxunation for at least the past 3 10° years and 
that the rate of increase is less than | mm. a vear. In 
mny Opinion Carey’s value is exaggerated. 

(3) Undoubtedly, the determining 
paleo-radii is subject to the fewest possible errors if it 
is apphed to sampling the same 
palwo-meridian, but a very simple generalization 
permite the utilization of sampling localities not on 
the same meridian, and thus covers the bulk of the 
data. The paleeomagnetic measurements on a given 
stable block and for a given geological period yield 
the inelmations / 4 and lp and declination D i and Dp 
for two localities A and B. The distance AB 
known for the present The ancient pole 
position 7’, and the points 4 and B form the apices of 
an ancient spherical triangle ; iP, vA 
and BP, Up are known tan J4; 
Up 4 tan and it is possible to calculate the 
angles situated at the apices 4 and B, Ca and tp 
(GA a —Dp, where « is the angle 
subtended by the present meridian through A and the 
segment 4 B and £ the angle subtended by the present 


ot 


method of 


localities along 


d is 
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the sides 


vA 


lcota 
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\ 
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Hafnian Zircons 


quadrivalent trace ¢ lemments, is a 
constant and inseparable weate of the mor 
zirconium All zireontem and zirconium 
bearing minerals contain appreciable amounts of 


hatnmium; zireon ZrsiO, of the most common 

om ory constituents im ro« particularly those of 
granitic composition, is the man carrer of this 
element 

The highest hafnium content, as recorded recently 
by Levinson and Borup', is 22-24 per cen HfO.,. This 
was observed in zircons intergrown with the rare 
mineral thortveitite, Se,Si,Q,, from a granite peg 
matite in the Iveland area of Norwa\ 

In connexion with geochemical studies of peg 
matites in Uganda, Seuthern Rhodesia, Mozambique 
and South-West Afru 
by X-ray fluorescence im zircons from various peg 


hafnium has been determined 


matites and, for comparison, im zireons other 
environment The hafnium cemtents thus found 
have varied from | per cent Hf, in a zireon from the 
Sukulu earbonatite in Uganda, to per cent 
n a zircon from a lithium-bearmg pegmatite mear 
Karibib, in South-West Africa. 

It has heen observed that zireons high in hatniun 
lithrun-bearnv pegrmiatites rich im 


in certain 


oceur 
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The Mtok »>zireon torms 


coloured, independent ervatals 
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The hafnium content as determined 
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Karibilb tumeral are cis 


heated 


tinbheated 
the zircon has rather 
smaller values. (The radius of the Zr ion is 0-82 A 
and of Hf*: ion 0-78 A.). The difference im spacing ts, 
too small to be of any practical value 


values of the 


tinethy larger, while 


in 
An 


haftnian 


howevel 
Zircons. 
for 


distinguishing hafnian from normal 


nteresting feature, significant 


Was noticed in the relative position of the three 
32), (424) 


and (523, 
Karibib the 


representing the maices 


In the from centre 


hatnmian zircon 
triplet is clearly displaced toward the 
ome in the hafmian from Mtoko 


position and in normal zircons is 


zircon 
lies 
distinetly disp tae ed towards the high angle lime 

the of hatmiutn 
ites have Vainshtem 


im 


Some recent data on yeochenustry 


wranite been given by 


Then 


views concerning hafnium enrichment 
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Salinity Response of Trace Element 
Concentration in Crassostrea virginica 


Ix a search for ecologically significant variations it 


lemental ceoncentrations in iInvertebrat: 


kele the 
shells of Crassostrea have been 
ited Samples of 71 from 11 
along the American coast between Massachusetts and 


tons. concentrations of several trace elements 


n arqinica invest! 
specimens stations 


for mag 


and 


fexas were analysed spectrographically 


boron. 


between elemental concentra 


nesitim, Strontium, 


opper. Correlations 
ons and the temperatures and 
grew Were ASSESSt cL statisti illv 


salinities at which the 


ovsters 
At least five shells were sampled from each station 
behind 


vere curt ist 


We dge shaped 


ski) ERE 
ANNUAL TEMPERATURES 
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“TAN 
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MEAN CONCENTI 


Al 
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Locality 
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ORS AMONG INDIVI 


seater Point 


pr the 
hucibility 


eyion so that all periods of shell-growth, 
repro 


the 
represented, since 
from the sami 
greatest Ideally. 
temperatures and salinities for pr riods of shell-growt 
should data were not 
alwavs available. so averages that include periods of 
<everal vears not coinciding with shell-growth had to 
be used Salinity data and 
concentrations (X SUR 


from ¢ 


earliest. were 
shells 


in such samples 


station Was 


annual 
h 


average 


have been used, but precise 


wh 


for some stations 


standard errors 
shells 


station are presented in Table 1 


and 


several elements in all examined 


lat ic between 
although 


apparent 


found 
salinity 


Significant corre ms were 


concentrations and ho 


with 


lermental 


correlations temperature were and 


neither sili, boron, nor ¢ Opper Wats 


significantly related statistically to ¢ ither termperat ure 
kor inunarized here 
correlation coefficient (7) of 0-219 is sig 


level 


thre resuits st 


or 


nificant at the 


per cent contidence correlations 


salinity 
and 


between elemental concentrations and were 
for Thanganese 

If individual strontiim (7 
(7 
ibined then 
coothe 

\: Iti correlation of 


sodium 
4) 


fornel 


eoneent rations 
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are 
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and 


and corre 
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ent is a significant 

sin 
ana ith salinity 
gli 


ideration 


is strontititn. Manganese, 


coeficient of 0-533. h rthan for anv element 
Pak 
ard 


elemental 
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neentrations men bers 
four 
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ithout 


population it 
based these 
data 
shell 


growtl 
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transformation of raw allow dietion. from 
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coneent rations of average salinity 
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mereasing 


of waters in curred 


lard 
aeeuraey of predietion 


ot 


rousand 
be enhanced by 
which r 


star erro! per th 
stations data are 
swssembled and by Further 


the multiple correlation coefficient is improved 


number “aw 


g sample 


more 


standard error reduced when calculations are 
assumption that the diadochic elemental 
logarit hin Evidently the simple 
‘To certify their forms and 
knowledge of 


of shell 


and 


based on at 


correlations are 


correlations are not linear 
assess fully 
| 


their significance requires 
} 


elemental concentrations in the sea-water 


growth, which is not avarlabl 
Elements 
those that are presumably 


the 


diadochu 


with salinity 
vith caletum in 


oft 


eorrelated me vatively are 


liados 


caleite structure ior virginica 


elements thus decreases mn 
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low salinity owered concen- 


the 


of less 


iters of 
tration of preferred calenun ulates 
acceptance lesirabl: 
On the d, sodium is probably interstitial, and 
thus reflects salinity directly 

As characteristic diff for trace 
element concentrations are found among even closely 
related taxa!':?, the responses of other pelecypods are 


However, 


he of Crassostrea 


stir 


ions for shell construction 
other har 


rence, in tolerance 


still conjectural trace elements in fossil 


mav be studied with the 
Presumably, the 
determinations by the 


of establishing palwosalinities 
iracy of palwotenperature 
ethod may be enhanced by paleo 
imityv corrections 
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Geological Age of the Sandringham Sands 


Tu! 


ft. thy 


Sandringham Sands, up to 
( 


member of t? retaceou 


tine basal 


Ik and re mformabl on the 
meridge ¢ their position in the Cr 


stratigraphical relat 


lay 
and 


rearly Cretaces i 


puence 
posits have hith 


rho! 


loubt owime to lac! ot paleeontolog 
‘vations near. Abbey Station, West 
Nat. Grid Ref. 53/65549969 
vith the Fenland Flood Relief S« 
provided mew ions in the Sandring! 
which offi the Ceolovical Sur 
k Mus 


lure suite toss 


from 


Inft 1-Valanginiat ta 


eyv-browl laucorn anilst 


carbonized plant debris, about 50 ft. above tl 
of the formation Tw 


ntitied, 1 


ntv-eight enera 
lhibranchs 
Hatomya, Panopea, Heart 
1, My pl und [sed fel 
Cephalopods are repre sente 
ute 

SW 


numerous li 


t have been id 

Neocrassina), 
[socyprina, Thra: 

predominating. 


well-preserved examples of thy 

ras, described by Spath 
Fast Greenland. 
of belemuite 


Som f the 


in 1947 from 
and 
those 


iards, including 


emnit 


this armellibranch and be 


s oceur also in the Sand Berria 
and superjacent Ne 
others, 
t and Jsodo 
in the Upper Jurassic 
Isodonta in the Britis ‘retaceous, for 
Many of the hells were ravaged by 
polyzoan Gra nia, only ree 
Cretaceous faunas of Brit 
The fossiliferous sandston 
feet by the Lower Greensand (Apt Lower Albian 
this determination being sugyested by a= rolled 
specimen of the ammonite Deshayesites found among 


Spilsby tom 
Lincoln 


Hartwellia, 


their closest parallels 


Strata in 
such ot 
is no previous record of 
example). 
the boring 
recently in the 
un? 
is followed within a few 


Win 
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material This means 
the Snettisham Clay 
Norfolk or the Valanginian 
of Lincolnshire is either 
only in greatly attenuated forr 
It is now clear that the Sandringham are 
wholly or in part of Berriasian age and that in the 
West Dereham area the hiatus at their top is probablv 
at or greater than that at It is not 
possible, however, to say this 
band in the Sandringham with 
fragmentary 
and Yorkshire 
distinct 
by forms of 


the excavated 
equivalent of 


north 


that amy 
Barremian) of 
Hauterivian 
or is present 


sequence ibsent 


Sanus 


their base. 
wher 
fits in 
Lincoln- 
Spilsbv Sandstone there 
haracterized 
with the 
more or 
Berriasian of 
ind both 
nland., so 
Hect )- 
ras fauna is a horizon within or just above that 
the Spilsbv Sandstone. 

Dr. Larwood is preparing preliminary 
account of the section. The 
‘ferred to above is bein 


precisely 
Sands 
Berriasian succes 
In the 


three ammonite-levels, all 


Subcrasped ites |e 


west, 

sub-genus /’aracraspedites, is + ight to be 
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Greeniand?, Subcrasperd ite s fo 
and below Hectoro 
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AGRICULTURE 
Evaluation of Effective Rainfall and 
Irrigation from Ground-water 

Measurements 


the total rainfall 
called the effeetive 
Is irrigation, a 
= been found to contribute 
effective 
determ 
need their 
size and the indications obtained from them are often 
A general found at Amsterdam dune 
where there was no run-off, indicated 
total rainfall of 659 num. per 
An actual determination of the 


large 


that reaches the 
rainfall! 


fraction of the iri 


\ FRAC 


water-table is 


rLON ot 
yround 


gation 


and 
neters® 
however eorrection tor 
figure 
I works 
61 per cent of a 
‘tive! 


vater table 


wa 
areas ha been 
open well wator 


values of rainfall and 


rise mm ove! 
carried 


ments! 


out by means of measure 
The offer tive 


do not 


riga 
al at 
the changes in the ground-water level 


tion, however seem to have been arri 


An analysis of 
has therefore been taken up in this investigation, and 
the rainfall and irrigation 
evaluated from the (fortnightly) measurements of the 


‘ ffeet ve values ot were 


water-levels recorded for the past 20 vr. in thirteen 
irrigated 


Research 


wells randomly distributed over 565 acres of 
farm the Indian Agri 
Inst tute, New Delhi. 

Fig. 1 gives the mean water-table 
of each vear, from 1940 to 1950, just before 
This period is 
suitable as the water would reach a 
The 


area of ultural 
July J 
the be prin- 
selected to be 
stable level just 
rise of 


levels on 


ning of the monsoons. 


before the monsoons start®. trends in the 
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Year 
140 42 44 is 


4761 


the remnam the same Irresper 

tive of the period selected As there is no conspicuous 
change m the level of the water-table after 1948, pre 
sentation of further data was not found necessary. ‘The 
that the vears 1940-42 the 
ground-water level is small During 


rise in ground water is quite 


water-table. however. 


results maicate during 
merease im the 
1942-45. however. the 
steep. This steep rise may be due to the tact thet the 
drains then existing for the run-off provided on the 
farm area since 1936 were closed in 1942 with the view 
of conserving the In tact, the run-oft 
became negligible in that period. The linea 
the | permitted the evalua 


on of the 


rain water 


almost 
ground-water leve 
values of ramtall and irrivation 


rise inn 


effective 


PERIOD A 
H INSTITUT? 


Kise IN Monsoon 
*RICULTURAL 
DrcEMBET 


Warhe ABLI 
A 


Pabl 


AREA OF THI 


lable 1 vives the rise in water-level 


the moonsoon period (July | Dee. 31 
the rainfall or irrigation seeps down 
vround-water level The other Jan l 
June 30. is mostly a dry period at Delhi with seanty 
raintall that the but Is 
sufficient to the 
re olate dlown to the ground water le vel 
rainfall, aR, the effective 

rise in the ground-water level, G, 
the equation: aR Al 
Rand / are the values of the total rainfall recorded 
and the total irrigation durmg the 
season, and P the fractional pore space at the ground 
water level \ the three resulting equa 
tions arrived at by the principle of least squares ts 


1-69 P and 0-36 


durimny 
during which 


some oft to the 


period, 


just wets top lavers., not 


saturate top capillary ana 


The effective irrigation 
47. and the 
related by 


are 
whe re 


piven 


solution of 


The first 4-5 ft. depth of the soil is sandy loam with 
lavers below 


about 50 per cent porosity, while the 
Kankar 


this are characterized the 
carbonate), the coneretions beconung more 


by presence oft 
and more caleareous downwards Such a compact 
varving to 30 
P, the values of 


usually has a porosity from 25 
per cent Using these values for 
effective rainfall and effeetive irrigation turn out 
be 42 per cent 51 per cent and 9 per cent ll per cent, 
respectively. The values of the effective ramtall seem 
To agree fairly well with the observations made earlier 


soil 
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in refs. S-10.0n Indian sandy loam soils. The effective 
percolation from: raintall seems to be much more than 
This is a tribute to the irrigation 

the 


that trom irrigation 
design avoids excessive 
percolation, 

In balancing the 
movements of vround water, if anv, not been 
accounted The effective values thus the 
ininimwn Values possible. Work is im progress on the 
effect of lateral the 
balance 
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CHEMISTRY 


Odour and Molecular Vibration 
Pui of organic molecules 
are largely is difficult to test 
directly The hypothesis that odours be correlated 
An madirect devised 


Raman 


low -tre vibration: 


unexplored, so thai 


hie! test was therefor: 


low treq 
ethyl 


Wi h 
The 


and 


nitrobenzene 


he 


lines of 


sahevlate are reported to 
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Met il la 263 
If these values are correct and complete, then, on the 
above hypothesis, their hould be 
but with the methyl 


from almond-lke 


odours 
odour ot salicylate 
altered to the 
additional tre quencies not POsne ssec by nitrobenzene 
It tollows mall amount of methyl saliey late 
added to nitrobenzene should be ihe 
more easily than a smail amount of nitrobenzene 
ethyl provided due allowance 
thie the 


by 


wintergreen 
that a 
perceived by 
added 1 ! 


is mnade tor 


salicylate, 
different absolute thresholds of 
two substances 


The 


concentration of each 
substance when dissolved in “Nujol was determined 
the Amenecan Public Health 


A dilute solution of each sub 


olfactory threshold 


by a modification of 
Association methods. 
Nujol was prepared, serial dilutions were 
made, and 10 mil. of each solution were placed im a 
series of B. O. D. bottles (These are 250-ml. bottles 
with ground stoppers and a funnel-like enlargement 
of the neck. They were washed and baked overnight 
at 105° C. before use.) Other bottles contained 10 mil 
additions of pure “Nujol. The bottles were numbered 
but otherwise unmarked. Each bottle contamimg a 
solution was placed with two blanks, and the obser, 


stance 
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wore asked to smell all three and try to identify 
The same twelve obsery 


orn 
the ‘one that was different 
ers were used in all the experiments (except the last, 
Fig. 2B, when used), which 
were all carried out in the same way and in the same 
room, and on four different days spread over a period 
of 10 weeks given 45 sec. to 
smell each set of three bottles, to record the 
and then rested the 
next The strongest smelled 
first followed by the 
solutions were made very dilute to minimize olfactory 


one now subject was 


The obser, ers were 
15 see 
before smelling 


result, 60 sec. 


three solutions were 


weaker ones in order, and all the 
fatigue. The observers were told to guess if Necessary , 
and to mark the guessed results 

The results of threshold determinations made on 
different days are shown in Fig. 1, 4 and #. The solid 
line shows the number of correct identifications of 
the ‘odorous’ bottle, and ithe dotted line ihe number 
of admitted guesses. The threshold concentration of 
methyl salicylate in “Nujol (indicated by the shaded 
area) is about | in 30,000, and that of nitrobenzene 
is about | in 300,000 

For the next experiment, a stock solution contain 
ing nitrobenzene in “Nujol at a concentration of L in 
LO,000 | 30 threshold) was made up and used in 
the pairs of blank bottles. The third bottle in each 
set contained the same base solution with 
addition of methyl salicylate. In a similar way, a 
methyl salicylate made up 


a small 


base solution of was 
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containing | part in 1,000 | 30 threshold) and 
given small additions of nitrobenzene 

The observers then tried to determine the threshold 
concentration of one odorant in the 
constant amount of the other, with the results shown 
in Fig. 2, A and B. The threshold concentration for 
the perception of methyl salicylate in the presence of 
nitrobenzene was about | in 1,000, or 30 the thresh- 
old for methyl salicylate by itself. For nitro 
benzene to be smelled against a background of methy! 
salicylate, the threshold concentration was again 
about 1 in 1,000, but this is 300 the threshold 
concentration for nitrobenzene alone. 

Thus the wintergreen odour of methyl salicylate 
conceals the almond odour of nitrobenzene 10 times 
more offectively than the almond odour conceals 
the wintergrean odour. The offect is not large; but 
it is distinet, and it is in the direction predicted by the 
vibrational theory of odour. 

lL wish to thank Prof. E. Ss. W. Belyoa and his 
students im the Department of Psychology of the 
University of British Columbia for carrying out the 


prorence ot a 


smelling tests. 
R. H. Wrieut 
British Columbia Research Council, 
Vancouver 8, Canada. 
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The Relation between Theoretical and 
Experimental Diamagnetic Susceptibilities 
for Aromatic Hydrocarbons 


IN) caleulations of the 
susceptibility of aromatis hydrocarbons by the method 
due to London’, it is assumed that the calculated 
susceptibility 7/4 is equal to the experimental aniso 
tropy Ay. yl is, m faet, the susceptibility, due to 
delocalization of the z-electrons, in a direction perpen 
dieular to the plane of the ring, which will be called 
In the semi-classical treatment due 
assumption was nude, but 
his caleulated suscep 


diamagnetic 


the z-direction. 
to Pauling? the same 
Pauling went on to add to 
tibilitv the value obtained from Pascal constants® for 
the susceptibility in the plane, and he thus obtained 
the total susceptibility in the z-direction, 7,. He com- 
pared his ¥, with the experimental values obtained 
from measurements of crystal susceptibilities. Later 
workers* have followed London rather than Pauling 
and sought to calculate Ay, not ~4. 

The identification of 74 with Ay has been criticized 
recently (refs. 4a, 46), and Hoarau (ref. 45) has 
suggested that the total anisotropy Ay should be 
written : 


Ay Ay” Ay? y! (1) 


where Ay’ and Ay? are the anisotropies due to the 
o-bonds and the isolated pr-electrons, respectively. 
Support for Hoarau’s view may be found in the 
work of Itoh, Ohno and Yoshizuwmis, who, in a eal 
culation by the method of antisymmetrized mole- 
cular orbitals, obtained a value for +4 equal to 
49-6 per cent of the observed anisotropy for benzene, 
although Lykos and Parr*® have suggested that most 
of the difference can be attributed to the approxima. 
tion used im evaluating the resonance integral. A 


recent calculation I have carried out’? using the 
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sunplified self-consistent molecular orbital method* 
33°26 (all susceptibility values 
benzene 


gave a value of 7/ of 
quoted are 10° 
compared to the »ybsorved anisotropy! of 59-7. A 
contribution to the -eleetron susceptibility im the 


mole) tor 


direction, 7,7. cf 1-35 per carbon atom was also 
obtamed This is due to the effect of the field on the 
isolated pr-electrons. Thus, for an aromatic hydro 


earbon contaming 7 carbon atoms, 7.7 can be written ; 

42" 33 (2) 
where ¢ is the ratio of 74 for the given hydrocarbon 
to y/ for benzene. Values for ¢ obtained by London! 
and by MeWeeny (ret. 4¢) 
which provides a simple way of approximating to a 
full self-consistent molecular orbital calculation, 

It is well known that diamagnetic susceptibilities 
can be written as the sum of a semi-classical term and 
a paramagnetic or high-frequency term of opposite 
sign'®, The high-frequency term can be caleulated 
by making severe 


may be used in equation (2) 


for a polyatormu only 
approximations!', and its occurrence in Ay makes the 
latter a difficult quantity to calculate. 
does not high-frequency 
empirical value for 7,7 ean be obtained 
by using the equation 


however, 
and an 
from the 


contain @ Teri. 


‘xperimental value for 7, 


where y, is the Paseal constant? for the atom, 

6-0 for earbon and 2-9 for hydrogen The 
high-frequency term occurs im Pascal's scheme tor 
conjugated hydrocarbons as the constitutive correc 


tion for a earbon carbon double bond’, 5-5. which 


is, for this reason, not included in equation (3) 


Table } ANISOTROPY (.47) AND ELECTRON SUSCEPTIBILITY (7,7 


Substances Exp 
Benzene a4 
Naphthalene 
Anthracene 
Phenanthrene 
Pyrene 
Corone te 
Biphenyl 

erphenyl 

p-Qnaterpheny1 


Lumbrose, N., and Pacault, A., C.R. Acad, Sei 


1456 


oaran, J 
242, 1702 
Lonsdak kK Pro Roy. So \ 159 
Londo J. Phys. Rad.. 8. 397 (1937) 
I and Krishnan. K. Pree. R So. 


6 149 (1937) 


* Rogers, M mie Chem, Sor 1506 (1047 
’MeWeeny Proc, Phys. Sor O21 (1951 65 


(1952) 


Table | shows calculated and experimental values 
for y,7 obtained from equations (2) and (3) respec 
tively. For comparison the results of caleulations of 
the London type for the anisotropy are compared 
with the experimental values. The agreement 
between theory and experiment for 7,7 is clearly 
better than for Ay, thus supporting the views 
expressed here. 

A more satisfactory treatment of anisotropies 
would be possible if experimental values for the 
contribution of the high-frequeney term were known 
for some conjugated hydrocarbons. This contribution 
ean be obtained from the rotational magnetic 
moment?!?, and an interesting comparison of theoret- 
ical and experimental susceptibilities has been made 
for certam systems!? the rotational magnetic moments 


of which are known. At present, however, for 
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conjugated hydrocarbons the comparison of 7.7 
suggested here would seem to be more satisfactory 
than an attempt to caleulate anisotropies. 


D. W. Davies 


Chemistry Department, 
University College of North Staffordshire, 
Keele, Staffordshire. 


London, I J. Phys. Rad., 8, 397 (193; 

Pauling, I Phys... 4. 673 (1936 

Foéx, G Constantes Sele Tiamagnétisme et Para 
magnétisme, 222 (Masson ) 

*(a) Berthier, G., Mayot Pullman, A., and Pullman, B., J. Phys 
Rad 3, 15 (1952 Hoarau, J., thesis, Contribution exper: 
mentale et théorique a Uétude magnétique dea molécules conjuquées 

Paris, 1956); Ann. Chim... 1, 544 (1956). MeWeeny 
Phys. So 64, 261. Y21 (195 65. 839 (1952) 
H Phy Sin Japan, 10 


tionnées 
Paris 


Chem. Phys., 2 
Trans. Farad. Soc. (in the press) 
Trans. Farad. Soc., 66, 1713 

Lumbroso, N., and Pacault, A., ¢ 
(1956) 
J. H., The Theory é © and 
(Oxf Univ Pre 
J.. and Tillien, J Phus. Rad., 21, 600 
J. Chem, Phus., 28, 477 (1058) 
J. Chem, Phus., 33, 832 (1960) 


ind Parr, R. G 


(1080) 


R. Acad, Se 
Vagnetic 


34, 335 (1961) 


Alkylicyclohexanones in the Strecker and 
Bucherer Hydantoin Syntheses 


THE reaction of 2- and 4-alkylevclohexanones im the 


Strecker and Bucherer 
geometrically 
earboxylic acids 
shows that the crude product of the Strecker reaction 
consists of one isomer only, while the main product 
from the Bucherer has the alternative 
configuration. Assuming the configuration of the 
4-alkyl derivatives to be andicated by the shiggish 
hydrolysis of the 
eyanide hydrochlorid! in the Strecker synthesis, then 
the Bueherer opposite 
configuration 


hydantom reactions leads to 
alkyleyclohexane-l-amino-1 
Paper chromatographic analysis 


Isomeric 


reaction 


products must have the 


NH, 


/ 


J 


Strecker product Bucherer product 

The evidence for the difference m identity ts briefly : 
(i) The 4-methyl-, 4-ethyl-, 4-iso-propyl-, 4-tert.- 
butyleyclohexane- l-amino-l-carboxylic acids pro- 
duced by the Strecker synthesis crystallize anhydrous 
from aqueous acetic acid, whereas the corresponding 
Bucherer products crystallize as hemi-hydrates from 

(ii) The melting pointe of the 
their different 


the same solvents. 


amino-acids and derivatives are 


Table 


Strecker product 
(melting point 


Bucherer product 
(melting point 
‘ ) 


1-Amino-4-methyl 56-360 (subl.) 305-310 (subl 
1-Acetylamino-4-methyl- * 220-222 23-224-5 
1-Benzoylamino-4-methyl- 2 234-236 
4-Methyl-1l-spiro-5 - 

hydantoin 2 21 9s] 
1-Amino-2-methyl 300 
1-Acetylamino-2-methy! 22 
1-Benzoylamino-2-methy1 1046 (ref. 2) 


* Mixed melting } 


‘ 
if 
on 
* Lykos, P 1958) 
Davies, D 
* Hoaran, Paris 
dd. “Van Vi uscept- 
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ut) The mfra-red spectra (in) potassium chloride The absorption band in the region of 1,685 em.- 
disks) are markedly different, particularly im the 6u belongs to the stretching vibrations of the C—O 
region, where the Streeker products alone give par bond in the earboxylic group forming a strong 
ticularly well-resolved (amino-acid) bands. (iv) Differ chelate bond with the hyvdroxyvlic group situated in the 
ont Rp value on Whatman No. 31M paper using ortho position ‘. 
normal butanol acetic acid water as eluant 
These results indicate that the hydantom synth« 
joes not proceed through the same intermedia 
anuno-nitrile involved in the Strecker svnthesis, 
nyyvested by Bucherer® 
Further work is in progress to contirm the configura 
tions of these amimo-acuis and to eluenlate the 
mechanisms of the reactions involved m= then CH, OF 
This ts indicated also by the small intensity of the 


Science ‘ 
Scren I partinent, absorption band m the region of 3,700 em. This 


Birkenhead Technical College, 


is sunilar to the infra-red absorption spectrum of 
jorough Road, Birkenhead 


salievlie acid’, where the absorption band in the 
region of 1.685 em. ' belongs to the = stretehime 
vibrations of the C—O bond, forming a chelate bond 
Salievlie acid can form only one chelate ring, but ou 
the case of citrinin two can be formed 


Chemical Structure of Citrinin 


IN our search for new antibiotics from fungi we have 
isolated a substance, S-52. a metabolu prod wt of an 
inidentified Penicillium From the results of 
chromatographic investigations and frome tts other 
properties we beleved the substance to be identieal 
with eitrinin. This has proved correct, since the intra 
red spectra of the pure substance S-52 and of an 
authentic sample of citrinin (kindly provided by 
Ih W Brian. Akers Research Laboratories, 
Welwyn, Herts) were identical 

The measurement of the infra-red absorption formula (11) would result in a weakening of the OH 


The formation of one chelate ring as indicated by 
spectra was carried out on a double-beam spectro bond im the earboxvlie group andoin this case there 
photometer ('R-10 (LR-10). Zeiss, Jena Sodium would be a relatively intensive absorption band in the 
chloride cells 1-030 mum. thick were used and the region of 950 em. ' belonging to the bending vibration 
of the OH group im he carboxyl group 

Should only one chelate ring, as mndicated by for 
Brown et a/.' and Cranium? have proposed a che mical mula (IV), be formed, the dilution of the electrons 
the ehemieal On the earbon atom of the earboxylic group would 


eoneentration of citrinin was 4°5 gem. litre carbon 


tetrachloride 


ure for eitrinin according to 


ions of this substance as foliows be compensated by the --eleetrons of the double 


OH 

~o 

CH 


bond of the ring 


Che infra-red spectrum of citrinin (Fig. 1) indicate 
that the strueture of citrinin differs from that pre In this ease the —OH group on the ring would show 
promect by these authors Should eitrinin have a tree itself by its C'-effect. By this the acidity of the 
carboxviie group, this would be shown by an intense hydrogen atom in the hydroxylic group would, of 
absorption band in the region above 1.700 em.-', but course, be greatly enhanced, and on the infra-red 
this absorption re absent absorption spectrum a relatively intense absorption 
band would arise in the region of 3.600 
om.-*. 

As a relatively small absorption band 


is found m the region of 950 em.-'. and 
on the other hand a relatively broad 
absorption band belonging to the 
stretching vibrations characteristic tor 


an intramolecular hydrogen bond 
appears in the region of 3,200 em. '. w 


presume that citrinin is represented by 
formule (IT) and (IIL) which are in 
equilibrium (V): 


Infra-red spectrum of citrinin, Ordinates 
wave-length- 


: 
‘Munday, I Chem. and Indust 7 (106 
Cor rs, T. A., and R & win 
and Steiner. W.. J. Che 140, 201 (1034 
ay 4 
react 
OH 
cH, 
CH, CH, ot 
- 
= 
1200 400 2 000 1.600 1200 
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vibrations of madividiual 


the 


The characterist 
groups of atoms in citrinin are 
pore sented in Table 

STEFAN Kovac 
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Imidazole Acrylic Acid Excretion in 
Kwashiorkor 


CHILDREN who are suffering from: severe kwashior 


kor (protein-calorie malnutrition) lose a large propor 
Karlier work? has shown 


that in spite of a very low protein intake a relatively 


tion of their tissue solids’, 


large amount of nitrogen is still exereted in the urine. 
The amount increases with the severity of the illness, 
whi h strongly 
considerable part of the nitrogen cannot be accounted 


indicates an endogenous origin. A 


for as urea, ammonia, free amino-acids, peptides, 
Evidence 
material 


acid. was 
presence of nitrogenous 

ultra-violet light in the 
The fractionation of the material and 
the isolation of one of its components form the basis 


creatine, creatinine or 
obtained for the 


absorbed 


which 
268-274 


region 


of this communication. 

Initial separation was achieved by paper chromato 
graphy. 50-100 ul. of urine were applied to Whatman 
No. | paper and the run in 
n-butanol /formie acid’water (77: 10: 13). After 
drving, the chromatogram was examined in ultra 
violet light by the method of Markham and Smith*, 


chromatograin was 
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and ten abnormal compounds were deteeted whiel 
appear in the 
and disappear on successful treatment 
pound with the 
called F, 
and identified 
Two litres ot 
100) gm. of activated 
2 |. of distilled 
eluted twice with 2 |. 
The 


reduced pressure at ¢ 


urine of kwashrorkor 

The 
temporarily 
hod 


severe cases of 
largest) absorption, 
has been tsolated by the following mie 
were shaken for 30 
After 
absorbed 


urine mun, with 
charcoal 


the 


of 50 per cent acetic act 


Washing with 


water, maternal was 


eluate was concentrated by distillation unde 


and tinally in a 
dark brown tar 


Vaeutinn 


desiceator. The resultant Was redis 
solved in ammonium formate at pH 11 and aliquots 
were applied to a “Dowex-I’ The 
eolunin first eluted with 


formate at pH 6 followed by 


formate column. 
MV 
O-Ol forme aeid 
eparation of the compound # 


Was 


which gave a yood 
The fractions were combined, concentrated by distilla 
tion under reduced pressure and taken to dryness i) 
The on still tarry 


inpurity and was therefore passed again through the 


aterial contained some 
Dowex l colunin The product was analysed by preipret 
which that it contamerd 


in addition to the major component a small arount 


chromatography showed 
of a further compound 
het acid and tnsoluble 
filtration. The filtrate 
edissolved in 4 mil 
addition of diethyl 


were 


The material was dissolved in 
substances removed b 

Was evaporated to dryness and 
acid. Om 


colourtle ~ 


“0 per cent vive acetic 


ether, almost 


shaped ervatals obtamed Reerystallization 


a chromatographically pure product 
The ery ials 


from water 


contained earbon, 52-3: hydrogen. 
4-42: nitrogen, 20-2 per cent, indicating the formula 
the material 
insoluble in camphor for a molecular weight determ 
The  ultra-vjolet absorption 
absorption maxiuna 268 N 


and 287 mu in 0-1 


Untortunately was too 


ination spectra 
hvdrochlori 
N sodium hydroxide, had 
suggested that compound F might be a substituted 
xanthine, but the minimum molecular formula for a 
purine on the pattern ( would be ¢ 
and the molar extinction coefticient for this compound 
in hvdroechlorie acid would be 3-8 1a, 
high. 
molar 


acid 


which is very 
A compound that was known to have a high 
extinetion coefherent was imidazole-aeryvii 
acid). and its formula would fit the 
compound F if the molecular weight 
corresponded to twico the empirical formula, 

The the isolated material 
were identical with those of a sample of imidazole 
acrylic acid obtained Roche Produets, Ltd 
(Table 1). The material melted at 224° C. and the 
reference sample at 225 © the mixed melting point 

The intra-red spectra of both substances 
in potassium chloride powder 


acid (urocanic 


analysis of 


ultra-violet: spectra of 


from 


were identical, and 


they had the same Ry values when chromatographed 


Table lo ULPRA-SIOLET ABSORPTION OF COMPOUND F 


ACKYLIC Ac 


AND IMEDAZOLE 


pound F Imi 


Absorption Absorption ‘ 
maximum masimum 


an 


er (pH 6-6) 

er (pH 1) 

V sodium hy 
dron ice 
V sodium hydroxide 


Pat 
pag 
¢ a 
= T | T | 
aid \ 
fabl CHARA puis! INPRA-KI PREQUEPNCLES OF 
Ry 
in ( ii ¢ H cass mimetrica 
“ wm vil tive 
Vat 
Martir 
€ 
A 
| 
OLN hydrochloric 
278 140 278 1-38 
on 
3 
we 
| 
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on paper im tour different solvents (l) »-butanol 
aturated with water, contaimimng | pel eont 
sg. 0-880), Re 0-06; (2) n-butanol acetic acid water 
63 10: 27), Re 0-47; (3) n-butanol formic acid 
water (77 10:13), Re 0-50; (4) isopropanol hvdro 
chiorie acid’, Re 0-64 
Although imidazole-acryvlic acid has been tenta 
tively identified in trace amounts in human urime’®, 
t has not previously been isolated from urine. In 12 
evere cases of kwashiorkor, the average amount 
excreted was 28 mgm./1l2 hr. (range 10-80 mgm.). 
Only very small amounts have been found in the 
irine of early cases, and none in cases that have been 
iecessfully treated for a week or ten days. 
Imidazole-acrylic acid is a known metabolite of 
histidime, and, in rats treated with ethionine’, the 
acid has been found in the urine after intraperitoneal 
nyeetion of 1 histudme-2-"C, The origm im the 
children with kwashiorkor has not vet been determ 
ined It mav be histidine that is released by tissue 
breakdown: if the breakdown Is excessive, the 
enzyme system normally responsible for metabolism 
beyond the stage of the acid may be overwhelmed 
The possibility of using the presence of the acid as an 
aid to the diagnosis of kwashiorkor, and other details 
of clinical significance, will be deseribed elsewhere 
R. G. 
Medical Research Council 
Infantile Malnutrition Research Unit. 
P.O. Box 2072, Kampala, Uganda 
National Institute for Medical Research, 
Medical Research Council. 
The Ridgeway, 
Mill Hill, London, N.W.7 
smith, R.. Clin. Sei., 19, 275 (1960) 
Whitehead, R. G and Matthew, ¢ WwW } Afi 
Markham, R., and Smith, J. D., Biochem. J., 4, 204 (1949) 
‘Wyatt, G. R., Biochem. J., 48, 584 (195) 
Acheson, R. M., Paul, R. M., and Tomlinson, R. V.. Canad. J. B 
chem. Physiol., 3 ) 
* Brown, D. D., Silwa, I MeDonald, P. B., Snvder, H and 
Kiex. M. W.. J. Biol. Chem., 238. 154 (1960 
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Micellar Solubilization of Fatty Acids 

and Monoglycerides by Bile Salt Solutions 

BrLe salts were rscognized as detergents some years 
ago', but few investigations have been done on their 
detergent properties under physiological conditions 
Aqueous solutions of detergents are known to form 
molecular aggregates called micelles*. These form 
above a critical micellar concentration (CMC) and 
can solubilize water-insoluble materials Using 
synthetically prepared’, chromatographically pure 
bile salte, | have investigated the micellar solubiliza 
tion of pure fatty acids and monoglycerides in bile 
salt solutions, under conditions simulating those 
present in human small intestinal content during fat 
absorption® 

For lipids with melting poimt above 37 
of radioactive material was incubated in bile salt 
solution with shaking, and the amount of solubilized 
lipid determined after filtration. For lipids, such as 
x-mono-olein, which form liquid erystalline suspen 
sions with bile salts when present in excess, the 
maximum amount of lipid which could be solubilized 
was determined turbidometrically®. All ineubations 
were done at 37°, for 96 hr., with bile salt solutions 
0-15 M (sodium ions), at a pH of 6-3, and at physiolo 
The resulting micellar solutions 


AN 


gical concentrations’ 
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~ 2-O} 
= 15 
10 
= fo 
i 
v0 2 4 is 
Bile salt concentration (meg 
Fig. 1 Solubilization of palmitate by conjugated bile salts 
pHi 63. 37° ¢ O15 M sodium ions taurodeox ycholate 
@. ulveodeoxvcholate taurocholate 


were stable and transparent, without turbidity or 
opalescence 

Under these experimental conditions and in the 
absenee of bile salts, no ordinary carboxylate soap is 
sufficiently soluble to form a micellar solution. The 
unconjugated bile salt deoxycholate is quite insoluble 
at this pH and sodium concentration, and cholate 
formes unstable solutions from which cholic acid 
precipitates, Thus stable micellar solutions under 
conditions normally present in small intestinal content 
seem possible only with conjugated bile salts (and 
possibly lysolecithin). Conjugation of deoxycholate 
and cholate with glycine or taw ine lowers the pA and 
increases the solubility under these experimental 
conditions. 

Palmitate solubilization begins at a well-detined 
bile salt concentration, the eritical micollar concen 
tration, and the amount solubilized rises linearly with 
increasing bile salt concentration (Fig. 1). The critical 
micellar concentration 1s about 7 meq./l. for the 
trihydroxy-bile salt, taurocholate, and about 1-6 
megq./l. for the dihydroxy-salts, taurodeoxycholate 
and glycodeoxycholate. For a tixed bile salt concen 
tration, the amount of fatty acid solubilized is 
directly proportional to the sodium ion concentration. 

a2-mono-olom solubilization begins at a lower critical 
micellar concentration than palmitate (Fig. 2) and 
the solubilization curves rise much more steeply. The 
eritical micellar concentration for «-mono-olein 
solubilization is about 5 meq./l. for taurocholate and 
0-8 meg. |. for glyeodeoxycholate and taurodeoxy 
cholate a-Mono-oleim and a-mono-linolein form 
myolin figures in bile salt solutions, which diffuse mto 
the bile salt solution, rapidly forming a transparent 
micellar solution rich in lipid. x-Mono-palmitin, how 
ever, does not form myelin figures, and the critical 
micellar concentration and amount solubilized are 
almost identical to those of palmitate under these 
conditions. 

\ bile salt solution containing previously solubilized 
x-mono-olein dissolves far more palmitate than in the 
absence of mcno-olein, and solubilization begins at a 
much lower bile salt concentration 

These results seem relevant to the observation that 
8-mono-glycerides and fatty acids are the normal end- 
products of pancreatic lipolysis durmg fat digestion®, 
and that the @ fatty acid of most dietary triglycerides 
is unsaturated*®. Micellar solubilization by conjugated 
bile salts of unsaturated mono-glycerides and fatty 
acids may be the usual pathway of the products of 
pancreatic lypolysis, and it is possible that lipids may 
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Fig. 2. a-Mono-olein solubilization by bile salts; pH 6°3, 37 ¢ 
O15 M sodium ions giveodeoxycholate holats 
taurodeoxycholate @. taurocholats 


be absorbed in this form. It is of interest that the 
critical micellar concentrations of the bile salt solu 
tions m these sunple in = vetro systems correspond 
closely to the lowest bile salt concentrations enhancing 
triglyceride synthesis in the work of Dawson and 
Isselbacher, who used preparations of intact small 
intestime!” 

1 wish to thank Prof. Bengi Borgstrém for his 
interest and invaluable advice. This work was done 
with financial help from a National Foundation Post 
doctoral Fellowship. and the Scientific Council of 
the Swedish Dairies’ Association. 
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Origin of the Potential Difference in the 
Intestinal Epithelium of the Turtle 
Wui.w we were looking for a suitable preparation 
to investigate the absorption of amino-acids in the 


digestive tract, we were impressed by the fact 
that the potential difference across the epithelium of 


Table 1. INFLUX AND OUTFLUX OF SODIUM ACROSS THE ISOLATED 
EPITHELIUM OF THE SMALL INTESTINE AND THE COLON IN THE TURTLE 
Testudo hermanni J. F. GMELIN 


The epithelium is bathed with a physiological saline on both sides 

Results obtained when 2,4-dinitrophenol (NP) is applied are also 

ziven. The fluxes, the net flux and the short-circuit current are ex 

pressed in m.coulomb em.-*.H-*. C, control. Dinitromhenol concentra 
tion, 01 mM. Experimental periods, | hr 


Influx Outflux Current Net flux 


Small intestine 
41-6 
Dinitrophenol 2-2 


Dinitrophenol 


the small intestine of various species is Consistently 
lower (around | mV.) than the potential difference 
existing across the gastric mucosa or the colon (about 
30 mV.). In order to throw some light on this observa. 
tion we have first measured the flux of sodium across 
the isolated epithelium of the small intestine and the 
colon of the turtle Testudo hermanni J. F. Gmelin. 
We have chosen this species because it is quite easy 
to strip the muscle lavers off the epithelium The 
method used is described elsewhere!. Both sides of the 
isolated epithelium are bathed with saline having 
the following composition : sodium chloride 113 m1 : 
potassium chloride 1-9 mM ; calenun chloride 0-45 
mM ; phosphate buffer pH 7-0, 1-5 mW. Table 1 
gives the results obtained. It can be seen that there is 
an active transport of sodium from the mucosal to the 
serosal side of the preparation in both small intestine 
and colon. The fact that the values of the short- 
cireuit current are smaller than the values of the net 
flux means that a cation nist be transported actively 
from the serosal to the mucosal side, or that an anion 
must be transported actively in the opposite direction. 
It is also mteresting to note that the values of the 
flUx are higher in the small intestine than in the 
colon and that dinitrophenol inhibits, at least 
partially, both influx and outflux in the small intes 
tine. This could indicate that part of the outflux of 
sodium across the small intestine is due to active 
transport. Let us examine now the effect of a modifi 
cation in sodium and potassium concentrations on the 
potential difference across both intestine and colon 
(Table 2). In these experiments chloride is generally 
replaced by an equivalent amount of the non 
penetrating sulphate anion. Na/l0 means a saline 
containing 10 times less sodium than the physio 
logical saline. Sodium is then replaced by an iso- 
osmotic amount of sucrose. K 10 means a saline 
containing 10 times more potassium than the physio 
logical saline. It ean be seen that 

(1) The replacement of chloride by sulphate is 
without any effect on the potential difference across 
the small imtestine, contrary to the situation in the 
colon where the potential difference increases. A 
decrease in sodium concentration in the mucosal 
solution results in the inversion of the potential 
difference across the small intestine. In the colon we 
observe a decrease in potential difference (experi 
ment #2). 

(2) If one then increases the potassium concentra- 
tion, the potential difference decreases in the small 
intestine, while it stays constant in the colon (experi 
ment 
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e 2 i AND PoTsssi0M CONCENTRATIONS ON THE POTENTIAL DIFFERENCE ACROSS THE [scLaTED EPITHELICM OF THE 
AND THE SMALL INTESTINE IN THE TURTLE Testudo hermannt J. ELIN 
The sign refers to the serosal side 
Potential Potent 
t difference Colo lifferer 
ment serosal (mS M ! mv 
Kt ke} Ri ‘ 
KO, Na le N Keo) 
H b RAO, 
N ok Ks), Kao Ks, is 
Ks, N ’ ) 


3) In sulphate saline. a decrease im soduun con 
entration in the serosal solution increases the poten 
tial difference across both small intestine and colon 
experiment ( It the concentra 
then difference 
decreases in both small intestine and colon 


ent 1) 


The observations ! ported in Table 2 sugyest the 


potassium 


tion is increased, the potential 


exper 


tollowmy conclusions As the re ement of chlorice 
ilphate in the solutions bathing both sides of the 

olon produces an imcrease in pote ntial difference, it ps 
clear that this epithelium os relatively unpe rmeable to 
The epithe lium of the 


my rally rrmeable to hionmde and sulphate 


ilphate small mtestime os 
sinee the 
eplacement of chloride by sulphate has no effect on 
This result could also be 
that the epithelium, 
although impermeable to sulphate, is permeable to 


the potential differences 
explamed if one postulates 
potassium and sodium, This possibility is most likely 
to be eorrect as the other results demonstrate that 
the « pithelram is perme able to sodium and potassium. 
Moreover, 


able to show 


using sulphur 35 as tracer, we have been 


that 
iphate in frog skin, turtle colon and intestine are of 


the pe rmeability coefficient for 


the same order of magnitude (unpublished results) 
Nevertheless, as we have tound that the replacement 
ot chloride by sulphate does not affect the magnitude 
ot the when the 


odium eoneentration ts modified, this would suggest 


potential difference appreciably 


hat the passive perme ability of the small mtestine to 
chloride is low 

Che small spontaneous potential difference existing 
across the small intestine is related to the concentra 
ions of sodium and potassium in the mucosal and 
serosal solutrons it is thus clear that both mucosal 
and serosal sides of the epithelium are px rmeable to 
these ron On the contrary, in the colon the mucosal 
ide os permeable to sodion, but unpermeable to 


potassitit while the serosal sie os permeable to both 
ones 

It is obvious from the results re ported here that the 
permeability characters im = the 
cditterent 


Phe organization and the distribution of the 


listribution of the 


all imtestine i from that m the colon 
perme 
ability characters is therefore an important aspect of 
cell differentiation \ 


has been proposed to explain the possible evolution of 


purely speculative scheme 
the perme ability characters in the epithelial tissues? 
\ccording to this 
vould be characterized by a 


hypothesis, the primitive stage 
mechanism of active 
transport located at both mner and outer borders of 
the call The cell then 


onumetry by losing the active transport mechanism 


would evolve toward an 


at one of the borders. The results re ported here 


some exper ental support to this conception 
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Constituents of Lagerstroemia 
Flos-reginae Retz. 


For many vears people of the Philippines have used 
eortain Flos-reqina 
Retz.) as an aid in the lowering of blood sugar 
The drug. called 


administered in the form of an aqueous 


parts of a tree (Laqerstroemia 


conunonly banaba’. is usual] 
per ee 


While the «ch 


many vears and 


decoction prepared from: the leaves 


has been emploved tor pharn a 
ecological studies have been made using extracts of the 
little 


literature concerning its Constituents 


drug?" very information has appeared the 
Dred leaves, obtamed from an authentr 


were used in this myestigation 


SOUTEE, 
To ensure that ou 
material possessed physiological activity, 20 per eer 
decoctions were prepared These, with and witho 

tannins, were acliimuste red orally via stomach tube to 
rabbits. The dose was LO mi. of 20 per cent decoetion 


per kgm. of body weight Followmg administration 
of the drug. blood sugar determinations were made a 
2-, 4 wid 6-hr 


procedure 


intervals usimg the Nelson Somog 

Results revealed that the leavers posse reed 
hypoghy« ene properties as the ave rage blood 
per cent after 4 hr 
the peak time of activity The results were essential! 


was lowered 25 mgm which was 


the same regardless of the presence O1 abrence o 
tannins 

Determinations for the presence of therapeutically 
active compounds commonly found in plants were 
earried out Alkaloid analysis was performed using 
Wall's method Flavonol 
carried out using Bryant’s method*, rutin being used 


as a control. 


determinations were 
Analysis for sterols was carried out with 
Liebermann Burchard and Salkowski tests 
methods of analysis for glycosides were employed, 


Several 


including (a) acid hydrolysis of an SO per cent alcoho! 
extract and subsequent analysis for reducing sugar~ 
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hydrolysis of an aqueous extract with %$-glucosi 
dase; (¢) the use of ion exchange according to the 
method of Khym and Zill® Results of the preceding 
negative for the presence of alkaloids, 
and flavonols The presence of 
tannims in banaba as indicated by Garcia was substan 


fests were 


ulveosides, sterols 
ated, and we have done some work on the nature of 
the tanmnms present, 

It was sugyvested by Garcia! that perhaps some type 
of ‘insulin-like’ material might be responsible for the 
Theretore we checked care- 
fully for the presence of amino-acids in our extracts 
extracts puritied — by Plaisted’s 
method'’, which involves a desalting technique using 
ion exchange. Portions of the purified extracts were 
then Whatman No. | filter 
chromatographic analysis Four solvent) svstems 
etticient These (1) 
acid water (12 a : 
2) n-butanol pyridine water (1 I 1) 3) tert. 
butanol methvlethviketone diethvlaniine 2 
P:2:2); (4) phenol water 4 The 
amino-acids was detected with ninhydrin 


hvpoulvewmic activity 


\q were 


spotted on paper tor 


proved to be the most were 


»-butanol glacial acetic 
wate! 
presenes 

ids found were alanine, /scleneme. 


d and 


gher 


x-amunobutyrie 


ret hionine latter much 


than the 


present n 
Puritied 
chromatograph 
method of Moftat and Lytle! 
Results of the latter procedure contirmed the presence 
of the 

From 


amounts others extracts 


also subjected to 


using the 


were 


analysis 


above-named amino-acids 
the 
stituents responsible 


results obtaimed appears that con 


for hypoglvewnic activity are 


not from those classes of secondary constituents 
commonly found in plants 

This investigation was aided in part by 
the Smith, Klme and French Fo 


1 
ta, Pennsvivania 


funds trom 


Phila 


ndationm, 


lowa ¢ 
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A New Photo-reaction between some 
Furocoumarins and Flavin Mononucleotide 


THe photosensitizing properties on the skin of some 
furocoumarins have been 
1953? and later by other 
the relationships of chemical 
effects well known, the mechanism of 
action of these substances is at present not clear, in 
spite of the fact that xanthotoxin ts used therapeutie- 
ally for leucodermia. Kecently, Pathak and Fellman® 
pointed out interesting relationships between activa 
ting and fluorescent wave-lengths and the photo 
dynaimie properties of many furocownarins. Further 


studied extensively by us 
While 


structure to photo 


since workers? 


are 


NATURE 


more, we have been able to show! that furocoumarins 
do not 
protem substrate as do other known photodynamu 
substances (hematoporphyrin, hiypericin, erythrosin 
rose bengal, benzpyrene, ete.°) 

We report here the results of research work whict 


operate by a photo-oxidative process on a 


started from the observation, about a year ago, that 
some furocoumarins react with flavin mononucleotide 
on ultra-violet irradiation. preliminary report 
of this work on May 22, 1960, at the 
meeting of the Veneto di Lettere 
ed Arti, Venice 
Aqueous ethanolic 
mixtures of flavin mononucleotide and of a furé 
counmarm (psoralen, xanthotoxin or bergapten) were 
irradiated by a Philips lamp (HPW 125) of principal! 
3655 A By paper chromatography 
with n-butanol acetic acid) water (4: 1 
new spots are detectable, which do not appear when 


Was piven 


Istituto SCHON Ze, 


solutions of equimolecular 


wave lengih 
5) as eluant, 


flavin mononucleotide and furocoumarins are irradia 
ted separately. There are spots of vellow colour and 
vellow low ()-22). 
and spots with violet or blue-violet fluorescence at 
high 0-90). The these 


new spots increases up to a maximum with the tire 


flriorescence at values (0-15 


values intensity of 
of irradiation 

The ethereal extract 
with and 
formed on irradiation of a 
nucleotide and bergapten, was chromatographed on 


the derivative 
fliorescence, 


flavin 


contamimng 


violet violet which are 


mixture of mone 


a column of silica gel, using water as the stationary 
phase and benzene or benzene-ethyl ether mixture 
as the 
have been isolated im small quantity 
point 353°. with Hhuores 
substance melting pont 17s 

fluorescence C,.H,O,. 
208 with fliorescence 


moving phase So far three new compound 
substance a, 
melting violet 
substances 
blue 
Compound a is an ethyl ester giving, by saponification 
All these compounds 


with violet 


melting point grey 


an acid identical to compound 4 


appear to have eounarinic struetur showing that 


the furanic ring of 
Further work is in progress tor the elucidation 


the bergapten undergoes modifica 
of these substances and of those formed in the phote 
reaction between flavin mononucleotide and psoral: nN 
or xanthotoxin 

that take 
place appreciably when Havin adenine-dinucleotide i 
used, In fact, the of the latter 
contamimng psoralen 


It seers this photo-reaction does not 
irradiation of solutions 
equimoleeular 
bergapten did not 
activity of 
tor 


quantiiies of 
xanthotoxm give significant 
flavin adenine-dinucleoe 
tide as coenzyme D-arunoe-aeid-oxidase, 
determined by Warburg and Christian’s method® 

It has not bee possible, hitherto, to say if the 7 
retro flavin ane 
some turecoumnarms could explain the mechanism ot 
the photodynanie activity on the human and guinea 
However. the following 
results have to be considered carefully : 


variations in the 
wher 


reaction between mononucleotide 


pig skin by firocoumarins 


(1) We found a strict parallelism between chemieca! 
reactivity and that is, only the 
photodynamically active furocowmnarins (fer example 


biological action, 
psoralen, xanthotoxin, bergapten, 
angelicin, 4°-methvl psoralen, 5 sopropyloxy psora 
len, 3-methyl-xanthotoxin, 3,4’-dimethyl-xanthotox 
in, 4,5°-dimethyl-xanthotoxin, 4,4’-dimethyl-psora 
len) gave compounds when irradiated wit! 
solutions of flavin mononucleotide, as observed by 
paper chromatography. No new spot is detectable 
when photodynamically inactive 


allobergapten, 


new 


derivatives were 


| 
4 
tg 
4 
he 
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ised 
dihvdropsoralen 


xanthotoxol, bergaptol, 4/.5’- 
phenyl 4-inethy] psoralen, 
4-methy! 

erniarin, 
seselin, ethyl ester ot psoralen 7-Oxvacetic 


dihydropsoralen, Uhvdrobergapten, 
thioxanthotoxin, 
tropte 
acid, ete 
2) There 
nucleot ite 


batch ot 


that flavin 
protection tn a 
$50) orn.) 
(2007/4 em.? of 


are also indications mono 


could prive 


we mht Was 
with bergapten 
SOO-W 
radiation, with total « Xposure of 
distance 


kept constant at 30 em 


treated] area): an 


Osram lamp was used as a source of 
and the 
between the lamp and the irradiated skin 
\ very large dose of 
imunecdiately atter 
each at 1l2-hr 
distance 
and 


60) rnin... 


mononucleotide (50 


and 4 


Wits 


flavin 
irracliation doses of 20 mgm 


ntervale Th sube ousiv at 


trom th place of application of bergapten 


the irradiated zone. In a few cases erythema did not 
animals a liuvhter ery thema nme urred, 
and im others erythema was delayed, compared with a 
control group of guinea pigs, irradiated im the same 
and injected with flavin 
We emphasize that the amount of flavin 


conditions not mono 


nucleotide 
mononucleotide necessary TO some protection 
was accompanied by a toxic effect 

Thanks are due to Dr. N. Zonta, Dr. F. Baccichetti, 
Dr. U. Fornasiero and Dr. F. Dall "Acqua for their 


practical assistance 
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Gastric Esterases of Pigs 


controversy as to the 


THERE has been considerable 
existence of a gastric lipase since Volhard! discovered 
the breakdown of fat in the stomach. Many authors 
ascribed this phenomenon to regurgitated 
pancreatic or duodenal activities, but others believe 
that the stomach produces a factor which is active 
in the normal breakdown of fats 

During investigations of the esterolytie activities of 
tissues of the tract of pigs?, using a pH 
stat method, it that the fundic mucosa 
had no ability to hydrolyse triolein, which is a typical 
lipase substrate. This confirms the findings of Cherry 
and Crandall’ and of Schonheyder and Volqvartz* 
It thus that the reported gastric hydro 
lvses of fats are not due to an enzyme produced in the 


have 


alimentary 


Was shown 


seems likely 


tundice mucosa 

Preliminary investigations revealed that the fundis 
mucosa had low activity towards simple esters, such 
20°, ethyl acetate and triacetin. The pH 
chese three compounds 


Such high pH 


as Tween 
optima of the hvdrolyses ot 
5 and 7°3, respective ly 


were S-S, 6 


optima suggest that these enzymes are of no practical 
n the normal digestive processes of the animal, 
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since the normal pH of the stomach content is much 

below this figure. 
Detailed investigations 

systems in the presence of inhibitors were prohibited 


of the behaviour of these 
was not found 
funclie 


tissue/mil. 


by the very low activities present. It 
possible to use homogenates of the 
containimg than 200 
because of the high viscosity of the extracts, and tri- 
greatest rate by 


Mucosa 


more wet 
which was hydrolysed at the 


this tissue, only produced 5 micro-moles of acid min 


acetin 


yin. Wet tissue 

However, we were able to show that the hydrolyses 
of all three substrates were inhibited by NN‘ di 
propyl phosphodiamidie fluoride (mipafox), and that 
the hydrolyses of ethyl acetate and triacetin were also 
inhibited by 


Table ) 


180 - 


chloromereuribenzoate } 


Table INHIBITION OF HYDROLY- 


Inhibition 


Inhibitor Concentration Tween 20° ethyl acetate 
10 *M 100 

10°* M 

10* M 

10 *M 


Mipafox 


p-C MLB 


The inhibition of the hydrolysis of triacetin by 
mipafox and p-C.M.B. was additive, suggesting action 
on two active centres, and possibly indicating the 
participation of two enzymes. 

Calerum ions activate the hydrolysis of 
but inhilnt the hydrolysis of ethyl acetate 
triacetin. This inhibition ean be lessened by adding 
ethylenediamine acid, which remover 


Tween 20°, 
and 


tetraacetic 
calerim tons. 
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Effect of Water-soluble Polymers on 
Nitrate Reductase Activity 


SEVERAL years ago Whitaker 
presence of small quantities of bovine serum alburnin, 
and other enhanced the 
cellulase preparation from 
yrothecium when 
Tracey? found a simi- 


obse that the 


3-lactoglobulin. proteins 
activity of a obtained 
culture filtrates of 
insoluble substrates were used 
in the stimulation by cow 
More recently, activation by 


rerrucaria 


lar effect serum of chitin 
hydrolysis by chitinase. 
poly ers has been obser ed in homogeneous aqueous 
The action of liver diaphorase has 
serum 


enzyme systems 
been reported’ to be enhanced by 
albumin and polyvinylpyrrolidone while polysaccha- 
rides, particularly starch, have shown! to 
increase the activity of horse-radish peroxidase. These 
findings suggest that the in vitro enhancement of 
enzymic activity by non-catalytie polymeric materials 
be a phenomenon of broad biological signifi 
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We discovered a new example of this ‘polymer 
effect’ while studying the metabolism of morganic 
nitrogen. It was observed that the enzymic activity 
of nitrate reductase preparations obtained from the 
mould Neurospora ¢ 5297A) and purified by 
ammoniuin sulphate fr vetionation and column chrom 
atography on hydroxyl apatite’ 1s stimulated 
appreciably by several polymeric materials, notably 
by methyl cellulose and polyvinyl pyrrolidone. We 
the effect of several chelating agents, 
and other low-molecular-weight 
of the chromatographed 


“massa 


also. tested 
sugars, 
additives on the ae 
enzvine Reagent grade materials were used wherever 
possible. Nitrate red) 
by colorimetric analvsis of the 
nitrite formation at 24° C. under zero-order reaction 
conditions. All additive materials were tested for 
interference with this analysis’ and appropriate 
corrections made where necessary in calculating the 
ities listed in Table 1 


amino-acids, 
tivity 


etase activity was determined 


rate of enzymic 


nitrate reductase 


ACTIVITY 


tration of 


protein 
mi 


Assay mixtures: 56 ml. additive in 0-1 M phos 
final pH 7-0; ml. 1:25 16-¢ M flavin 
adenine dinucleotide 0-02 ml. 1-0 MW potassium 
nitrate nitrate reductase (specific activity 300 
1,000) dissolved in 0-32 ml. neutral phosphate, 0-1. 
Assay reaction initiated by adding 0-08 ml. 2 
10-3 M reduced triphor phopyridine nucleotide 
Concentrations of aiditives (polymers : 5 mgm 
mil., other additives: li? M) were chosen arbitrarily 
Subsequent observaticns indicated that for methyl 
nitrate 
lower 


phate 


enhancement of 
is obtained by 


cellulose, at least, 


reductase activity considerably 
polymu r concentratior 

Among the polyime rs tested, egg 
dextran are conspicuous in their failure to enhance 
the r 
that a macromolecule 
physico-chemical characteristics in order to exercise a 


albumin and 


action-rate of nitrate reductase. Thus it appears 
nust be endowed with specific 


polymer effe ct’ on a given enzyme system 
With the exception of sodium deoxycholate, 
molecular weight examined 
significant enhancement of enzymic 
coneentrations used, most of these 
materials inhibitory The ‘polymer 
effect’ is exerted by the polymer molecule and not by 


none 
of the low substances 
produced a 
activity At the 
were tact 
its monomers. This is seen by comparing the action 
of glucose, alanine. cysteine and leucine with that of 


starch and gelatine. respectively 
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Since neither ethylenediamine tetraacetic acid nor 
at concentrations 
of 10-2 M enho neces nitrate reductase activity, chela 
tion of inhibitory trace metals possibly present in the 
assay mixtures does not prov ide a basis for the ‘poly 
mer effect \ kine tic explanation (Kamen, M DD . 
personal communication) has been suggested based 
on the premise that certain polymer materials may 
be capable of reversing a possible product-inhibition 
of the enzyme by physicochemical interaction witl 
Kinetic studies® have shown. 
els usually reached 


the nitrite ions formed 
however, that at concentration-le: 
during assay, nitrite ion has no effeet on the zero 
order reaction-rate of the enzyme 

The well-known property of dissimilar polymeric 
materials to form binary aqueous systerns® has been 
considered as a possible basis for the ‘polymer etfect 
The interfaces of such systems may exert an orienting 
effect on the enzyme molecule which could result mn a 
more efficient catalytic system. Mixtures of methy! 
mgm./ml.) and nitrate 
reductase protein (8 mgm./mil.) slowly separate on 


cellulose (5 semi-purified 


This phase separa 
serum alburnin is 


standing into two aqueous phases 
tion is not observed when bovine 
substituted for the enzyme. At concentration-levels 
(50-200 ugm. protein/ml.) prevailing during enzyme 
assay such a phase separation was not found spectro 
photometrically nor was it expeeted on the basis of 
Albertsson’s results*® on the composition of aqueous 
binary polymer systems 

Whitaker? noted that with less-pure preparations ot 
cellulase the stimulation given by extraneous proteins 
He attributed this observation to the 


is reduced 
presence of nom-enzyme protein in the 
preparation. We encountered the polynir r effect on 
nitrate reductase activity only after the enzyme had 
undergone considerable purification 

These observations suggest to us that purification 
remhnoves auxiliary substances normally associated i 
with these systems. which provide a 
physicochemical environment permitting 
Such a physicoche mical environ- 
certain 


revo enzyme 


maximal 
catalytic activity. 
ment ided apparently in’ vitro by 
polymer materials 

It ray be argued that the presence of macromole 
cules such as methyl cellulose helps to prevent surface 
denaturation of the enzyme. Protective effeets of this 
kind are well known, as exemplitied by the protection 
of glutathione reductase activity by bovine serum 
albumin!'®. We observed. however, that the percent 
age increase in apparent nitrate reductase activity dus 
to the presence of a fixed amount of methyl cellulose 
remains constant over a considerable range of enzyme 
levels, down to protein concentrations of less than 
4 ugm. mil Furthermore, the of methy! 
cellulose has no effect on the gradual loss of enzyme 


activity observed when dilute purified nitrate reduc 
exposed to room temperature 
as demonstrated by the 
does mot 


tase preparations are 
Thus the 
example of methyl cellulose, 
protect, enzyme activity 

In view of this evidence, we are 
that many 
POSSess physicochemical characteristics which rendet 
them capable of enhancing the in vitro catalyti 
activity of a number of enzyme systems. While the 
mechanism of this enhancement is still the subject of 
speculation’, ‘polymer effects’ on enzymic efhierency 
should no longer be regarded as isolated phenomena 
Their existence consideration 
when dealing with purified enzyme systems 


polymer effect 
promotes, bruit 


inclined to believe 


1 acromolecules of varied structure 


must be taken into 
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Further work is im ss. and a detailed report 
published later 
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Terminology of Protein Structure 


I wish to suggest @ revision in the practice of 


terms of priunary, secondary, 
This terminology, introduced 


discussing protems in 
and tertiary structures 
hy Linderstrem-Lang i. his Lane Memorial Lectures', 
it Was invented, and 
Develop 


~erved well in the few voars since 
has thoroughly permeated the literature 
vents simee that lessened its 


Armunents to demonstrate this, and suggestions for a 


tims have usefulness. 


more useful general ter:oinology, are the substance of 
this conumunication 

One difficulty 
there is major and widespread disagreement on 
lefinitions 4 clisulphide 
bridges are called primary struc while m 
> 7 they are known ap tertiary 
also be anticipated with other covalent chain- branches 


eonnt the terminology ts 


That 


For exarnwle, m refs 2 


tures. rets 


Disagreement can 


and eross-links Further. there s confusion about 


writers accept only 


others go a 


secondary structures 


helices as condary etructures' 


and 


segment or 


step further and include pleated-sheet models? 


tew® maintain that a peptide cham 


loop may have a meaimgtul non random strueture 


m the absence ot peptide hydrogen bonding: for 


‘ xample for steric reasons Furthermore, it is not 


venerally avreed whether tertiary structure is to mean 
the way in which primary and secondary structures 
and the result 


tertiary struc 


are pac ke al Tove ther in the molecules 


ant molecular shape *: or whether 
should direct att 


maintaming the particular folding of helices or other 


ture ntton to the multiple forces 


enain contormations im protem 


The designations, primnary, secondary, and tertiary 


tend to connote which can be mos 
leadimg. I donot du 

bonds m proteins, but 
that hvdrogen 
strongly 


ive 


with the of covalent 


the Te is no ¢ lling evicbenet 


contribute more 


ide 


than 


siche cham mteractions to contorma 


in fact, there are 


tional stability 
to the contrary? 
Finally, there 
swcondary, 


is sequential connotation the 
primary, While 
present hypothe ses of protem biosynthesis support 
that peptide 
ordered sequence precedes the « hange to the 
the 


involved im 


tertiary ternunology 
bonds m an 
three 
little 


transiornia 


the notion formation of 


structure of protem, there is 


this 


dimensional 

knowledge ot processes 
The same issue arises in the reversible denatura 
It is uncertain whether sice 
peptide 


as is mv view, there 


tron ot proteins chain 
lead or 


hvdrogen-bonds, or whether 


interactions follow formation of 
be an advantage in consideriy the transformation to 
be a coneerted, co op 

To summariza, considerable 
present in the application of the prunary, secondary, 
terminology. Further objections to this 
are that it tends to relative 
importance and a sequence of formation of structural 
Although that 
agreement on definitions might be achieved, the other 
I therefore recommend that use of 


aibiguity 


Tertiary 
terminology -onnote 


elements is conceivable general 
objections remain. 
this terminology be discontimued entirely. 

In fact, a general move in this direction has already 
been noted a recent symposium on protem structure 
and function’! ran its full three-day course with 
scarcely a reference to secondary and tertiary struc 
ture. Apparently several other investigators con 
cerned with protein structure have recognized short- 
comings in this terminology. If my present arguments 
do not succeed in persuadmg writers to abandon the 
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primary, secondary, and tertiary terminology, I 
hope that it will at least lead some to a greater aware 
ness of its limitations. 

I suggest that protem structure 
generally in terms of amino-acid sequences of peptide 
chains, called chain sequence, and the ways in which 
peptide chams and side-chains are arranged in space, 
‘alled conformations. (It has already 
noted!? has often 
svnonvmously with conformation. This is undesirable, 
traditionally applied to 


can be discussed 


cham 


that configuration been used 


simee configuration has 
optically asymmetric contres, and should be reserved 
for this use. We should speak of the configuration of 
sidue, and of the conformation of a 


It appears desirable to subdivide the 


an amino-acid r 
ptide cham.) 
latter term into side-chain conformations and peptide 
chain or backbone conformations, without implymg 
that these two 


and certainly without implymg rank or sequence of 


subdivisions are mutually exclusive, 


development. Taken together, cham sequences and 

of all 
The 


such as ¢ ovalent bond 


chain conformations are sufficient to define a 


ture, whi is the three-dimensional location 


and covalent bonds of a molecule 


the atoms 


factors determining a struetur 


lengths and angles, rotational barriers, ster repul 


hvdro 
onfused with the 


sions. hvdrogen bonds, electrostatic forces, 


+ 


phobie bonds ete should he ‘ 


strueture itself No general designation seems 


necessary for the arrangements of protem sub-units 


as in hasnoglobin 
However, if term 


into aggreyvate 


collagen, caseins, et such a 


must be emploved, sub-unit array” seems preferable 
to ‘quaternary structure 13. 


Finally. ] wish to « mphasize that I have mtended 


eriticisi only for general ways of discussing protem 


structure no eriticisnn is mgant for terns describing 
fic seructural elements, such as x-h hie Cs, pleated 
ets, polyglyeme LL type structures and constramed 
non-hvdrogen-bonded backbone loops. 

Since there is nothing mtrinsic ally protemaceous im 
the designations ‘chain sequence’ and 
main and side-chaim), these terms may be 


chain confor 
miation 
applicable in struc tural discussions of chain polymers 
inn neral 
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Korotkov’s Sounds: a Function of the 
Skeleton to Transmit ‘Pulsactor’ Signals 
WorK Korot kov's 
conclusion that the arterial system could be regarded 
heart 


upon sounds led me! to the 
as an energy transmission line, mto which the 
launches energy at two levels, namely, waves with a 
frequency of 3 15 ¢.p.s. and waves with a fre quences 
ot 256 


p.s The the ory require ad that the sound 


Waver, resulting from ftorees of cavitation, be trans 
mitted throughout the arteries, with a velocity much 
higher than that of the 
explain the development of arterial stationary wav 


waves ot low frequency, to 

Sound waves are indeed transmitted by arteries, 
Kerr and Harp® giving velocities of the order of that 
of the pulse-wave, 4.5 m « Comparable results 
are found in fluid-filled elastic tubes where, however 
hould the wave aris: 
longitudinal waves may occur, transmitted with a 
velocity of 30 m./sec., as reported by Citters® 
Landowne', has shown that externally 
produced impact waves are propagated along liv mg 
arteries with an average velocity of 17-1 m./see. 
These however, are not sufficiently high 
for the theory, and, certainly on transmission in fluid 
sound waves, especially of higher 


from unit lunetion, 


moreover, 


velocities. 


filled elastic tubes, 
freque undergo rapid atienuation 
Now lleni 


veloeity 


of sound, the 
and 


cond 
3.900 im. see 


bone is an exe 
Of transmussion about 
bone conduction of the heart sounds occurs én riro : 
Turrettinis, observed that the murmut 
of nutral regurgitation was audible over the sacrum. 
MeKusick® describes conduction of heart sounds, via 
the ribs rather than directly through the chest, as 
circumferential transmission”’, when auscultation is 


for example 


pertorn ed over the back 

In aortic stenosis, loud systolic ray be 
heard with the aid of a stethoscope, or microphone, 
applied to the olecranon : it was discovered by Levine 
and Likoff? that this sound is unaffected by occlusion 
of the brachial artery with a pressure cuff, so proving 
that the sound is conducted by bone. These workers 
where a diastolic murmur, due 
was audible on 


also reported a case 
to syphilitic aorti mcompetence, 


skull 


observations 


aieultation over the 


The above support the followimg 
amendment to the original theory : 

The sternum acts as a sounding board that resonates 
* heart sounds, the body of the sternum being 
favourably placed to resonate to the first sound : 


The clavicle conduet ~ 


the manubrium to the second 
the sounds to the scapula by which they are trans 
initted to the bones of the arm. The ribs conduct the 
sounds to the vertebral column by which they are 
conducted upwards to the skull, which aets as a 
eavity and downwards to the sacrum and 
80 to each hip bone by which they are transmitted to 
the bones of the k uv 

Conduction at joints is by the ligaments, which are 
80 attached that they act a In the 
case of the costal cartilages, the sound may be con 
ducted by the perichondrium. The clicking nature of 
the noises arising in jomts suggests that sound waves 
o, sav. 10.000 p.s. are involved : 


resonator 


matching devices 


of frequencies up 
frequencies even higher should be considered 

What function could such a phenomenon subserve ? 
Probably the following : the skeleton acts as an aerial, 
broadcasting the heart sounds throughout the body, 
the sound being condueted, finally, from bone to soft 
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tissue by fibrous, ligamentous and muscular attach 
ments. Each sound acts as a signal, imparting a slight 
jolt to the branches of the vascular system, analogous 
to the effeet of pulsactor circuits employed in radar 
and utilized to overeome mitial and terminal high 
impedance of other circuits in which momentary flow 
of current is required 

\ similar concept was introduced by me? im con 
nexion with blood flow in the arterics, 
applying the term ‘to overcome 
Since the transmitted sound waves are likely to have 
the further effect of synchronizing pulsation of the 
peripheral arteries, they may be described as ‘pulsac 
tor signals’. In turn, the action of the heart, initiating 
these, may be termed that of a ‘synchronizing signal 


coronary 
thy xotropism 


generator . 
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An Effect of Glucose on Acetate 
Metabolism in Sheep 


RUMINANTS derive their 
essentially from lower fatty acids (acetie, propionic 
and butyric) and thus differ from non-rumimating 
animals. The concentration of glicose in the blood of 
sheep. which is extraordinarily low when compared 
with that of non-ruamimants, is probably an expression 
of the sparsity of the exogenous glucose available in 


energy req urements 


the metabolism of these animals! 

It is unlikely, however, that 
important part in the metabolic pathways in the 
sheep. Certainly glucose has an important role* in 
the young lamb. In adult sheep glucose, though in 
limited supply, might well be implicated in aiding the 
metabolism and utilization of acetate by the tissues 
It is the purpose of this communication to examine 


glucose plays no 


this hypothesis, 

In this work estimations of ihe rate of disappearance 
ot acetate after intravenous myection were used as a 
measure of the sheep's ability to ‘utilize’ acetate. 

Six well-trained Merino wethers, aged 2 years, were 
fed im pens for 6 S00 gm. of chaffed 
wheaten hay plus 7 mgm. cobalt chloride once a week 
to ensure adequate vitamin B,, status. Four of the 
six animals were used in the experiments without 
change of diet, while two were given, 2 days before the 
observations were made, a ration of 500 gm. of 
chaffed wheaten hay plus 300 gm. of chaffed lucerne 


8S weeks on 


hav. 

estimations on the rate of disappearance of acetate 
from the blood were made by determinations of the 
concentration of volatile fatty acids in the blood at 
30, 60 and 90 min. after an injection of 5 mM /kgm. of 
acetic acid neutralized to pH 7-0 with caustic soda 
and diluted to 75 mil. with distilled water. The 
injection was made through a polythene tube inserted 
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and fixed the jugular vein and usually was 
completed within 3-5 min. 

\ few days following the determination of the 
rate of disappearance of the acetate by this means an 
imjeetion of ghicose (1-0 gm kom.) was given. followed 
half an hour later by an and 
the rate of disappearance of acetate was then agaim 
determined. The injection of glucose resulted m a 
profound hyperglyca-mia, the blood sugar-level being 
elevated throughout the experimental period bv at 
least blood the normal 
control-levels After 2-3 davs had elapsed control 
observations (without ghicose myections) were again 
nade. The results are presented in Table 1 


into 
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over 


Fatty Acips iN 
ACETATE (5 MM kom 
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It is apparent from Table 1 that prior administra 
tion of glucose led to a more rapid rate of ren oval of 
acetate from the blood than occurred in control 
expermments in which no exogenous glucose was given. 
The results emphasize the unportance of diet im this 
respect, for the meorporation of lucerne chaff in the 
diet, although only for so short a period as 2-3 days 
before the experimental observations, significantly 
changed the rate of ‘utilization’ of acetate. The 
importance of the nature of the diet has previously 
heen stressed’, It might thus be considered that an 
interrelationship exists, not between acetate and 
glucose itself but between acetate and the glucose 
precursor, propionate. When the rations are com- 
prised largely of crushed maize an enhanced produc 
tion of propionate results, and, then after being 
introduced intravenously, both glucose and acotate 
disappear from the blood more rapidly than from the 
blood of control animals on standard diets*. Recent 
work®, however, does not favour the direct implication 
of propionate, and from the work reported here, it is 
suggested that ghicose, as in non-ruminants*, may be 
important in aiding im the ‘utilization’ of acetate 
which is so essential to the metabolism of the sheep. 
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Evidence of Secretion of an Aldosterone- 
stimulating Substance by the Kidney 
H 2MORRHAGE causes a two-fold increase in aldo- 
sterone secretion in hypophysectomized dogs'. We 
have found recently that hypo- 
physectomized dogs fail to show this rise, and that 


nephrectomized 


saline extracts of dog kidney contain an aldosterone- 
stimulating substance 

Ten male mongrel! dogs (average wergnt, 12-1 kgm 
Five or 
anwsthetized with pento- 


were subjected to left 


davs later, the dogs were 
barbital and the right kidney removed (5 dogs), or an 
adjustable ligature placed around the renal artery 
and vein (5 dogs). The right lumbo-adrenal vein of 
each dog then the animals 
hypophysectomized via the transbuccal route. One 
hour later. a contro! adrenal venous blood sample was 
colleeted from each of the five dogs with a ligature 
around the remaining kidney The 
ligature was tightened and two more adrenal vein 
samples were collected at 20-min intervals In the 
the remaining kidney had been 
removed, specimens of adrenal venous blood 
were collected starting 1 hr. after hypophysectomy. 
All dogs were then bled by removing 15 ml./kgm. 
body weight of femoral arterial blood over a 6-muin. 
period Adrenal venous blood samples were collected 
10, 40 and 70 min. after the start of ha morrhage. In 
five instances, the experiment continued by 
re-infusing the shed blood over a 6-min. period and 
collecting adrenal venous blood 10 and 30° mun. 
thereafter. Four of these dogs were given L iu. of 
adrenocorticotrophic hormone intravenously and an 
adrenal vein sample collected starting 5 min. after 
the injection. Ten similarly studied hypophysecto 
mized dogs with intact kidngys (average weight, 12-9 
kgm.) sery ed as controls. 

Extracts of tissues were made by dicing normal dog 
kidney or spleen, mixing the tissue with 50 or 100 ml 
of isotonic saline, straining through cheesecloth, and 
centrifuging at approximately 3.000 r.p.m. for 15 min 
The supernatant was injected intravenously over & 
period into hypophysectomized nephrecto 
mized dogs and adrenal venous blood was collected 
starting 5 min. after each The dose ot 
extract used in each case was equivalent to 1 kidney 


nephrectomy more 


was eannulated and 


vessels of the 


which 
two 


dogs in 


was 


imyection. 


or § spleen. Control injeetions of an equal volume of 
isotonic saline were performed in 3 dogs. All hype 
phy seetomies were found to be complete by gross 
examination at autopsy. Blood pressure was mont 
tored continuously, using a Statham strain gauge 
manometer and Grass model 4 polygraph. The 
adrenal venous blood were centrifuged 
promptly, and the plasma frozen for subsequent 
analysis of aldosterone content by the double isotope 
derivative method? and 17-hydroxycorticoid content 
by the method of Silber and Porter’. 

The results are summarized in Tables 1 and 
There was a slight. but statistically significant, fall in 
aldosterone secretion following ligation of the renal 
vessels. and the control values in the nephrectomized 
hypophysectomized dogs were significantly lower 
than those of the hypophysectomized dogs. Following 
hamorrhage. aldosterone secretion-rates rose at least 
5 mugm./min. in all 10 hypophysectomized dogs, 
while no rise occurred in &§ out of 10 nephreetomized 
hypophysectomized dogs. The mean values for 
aldosterone secretion after haemorrhage were signifi- 
cantly higher in the dogs with intact kidneys. Adrenal! 
responsiveness to adrenocorticotrophic hormone was 


samples 


ied 
al 
4 animals + S.E.) 
Acetate then acetate | A then # 
+1) + O35 O51 ‘ 
3 
it 
‘ 
Tike 
j 
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reach value 


CHAN 
On PRESSURE 


vithout kidnevs 


res porse 


retamed in the 
the slightly greatet 


is indicated’ Dy 
to mire nocort otrophi 


hormone in this group. Except after adrenocort ico 


trophu hormone mypection 17 hvdroxveortieoid secre 


less than 3 ugm. min. in all 


inaffected by 


tion Wiis an | 


and retranstision 


Vis 
haemorrhage 
adrenocorticotrophic hormone, 17-hydroxyvcorticoid 
SLE im 


values were + min 

nephrectomized dogs and 5-0 + writ 
the controls 
nortial dow 


rise m aldosterone 


Injection of the saline extract 


kulney caused a large secretion in 
Sout of 9 instances (Table 2). with a mean merease of 
17 
slightly and 


markedly Control 


aiso 
blood 
injections Of equal 
had no effeet on the 
although 
blood 


ettect on 


hvdroxveorticoid values 


stoln 


26-7 mugm 
increased cliastoli 
pressure rose 


volumes of saline secretion of 


hey did cause a 10 
pressure Spl 


either hormone 15 mm 


mereury rise im Xtracts (2 


dogs had me adrenal blood 
pressure 

Simular experiments have been carried out indepen 
dently by Davis ef al.*, and similar 


The fact that aldosterone 


results obtaimed 
secretion rises after haemor 
rhage in hypophysectomized dogs indicates that some 
non-pituitary factor is involved. A renal source for 
this factor iss iguvested by the absence of the respornst 
in nephrectomized animals and the presence of an 
aldosterone-stimulating substance in kidney extracts 

The nature of this 


stance is uncertaim. Richards and Savers 


aldosterone-stimulating sub 
found that 


extracts of normal rat kidneys caused adrenal ascorbic 


After 
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acid cle ple tion im 
that the 


adrenocorticotrophic 


hypophysectomized rats and 
giving the 


hor none \ 


assumed thaterial response 

shght rise in 
followed the 
of extracts of normal kidneys in the 
and it 
hormone extracted from the kidneys was responsible 
for the observed 


However. 


hormone which produce L7-hydroxveorticoid respon 


l7-hvdroxveorticoid secretion Injection 


present eXperi 


ments, in possible that adrenocorticotrophu 


effects on aldosterone secretror 


doses of commercial adrenocorticotrophu 
ses Of this magoitude have no effect on aldosterone 
seeretion in the hypophysectomized dog 

In 1951 
ions lead to hy rtrophy of the zona glomerulosa 
of the 


js 


Deane and Masson® reported that renin 


Recently, Genest ef al and 


that 


adrenal Laragh 


eta have reported injection of svnthetu 


angiotensin into normal humans caused an increase un 


aldosterone secretion Preliminary experiments 


us indicate that svnthetic angiotensin 


and 17 
mto hy pophis sectomiuzed 


airenal secretion of aldosterone hydrox, 


eort reords when 


nephreetomized dogs in verv small doses 


he morrhage Catises am ite reased secretiron of renin’ 
the prese nt results are consistent with the hypothe sis 
that the 
for the 


haemorrhage 


renin angiotensin mechanism is responsible 


increase in aldosterone ere 

in hypophysectomized dog 
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Isolation and Partial Characterization 
of a Growth-control Factor 


\ GROWTH-PROMOTING factor m liver extracis has 


been re ported im work on a chemieally defined medion 
for the axenic cultivation of the nematode, Caecnorhal 
dites briqqsae' An a 
isolated from horse_liver by salt 
The purified 
ere ryed trom the eolunin “as a ciiscrete protem peak 
By electrophoretic analysis (through the courtesy of 
Dr. Arthur WKarler, Karler Berkeley. 
Caltornia) on cellulose acetate and ultra 
centrifugal analysis (through the courtesy of Dr. F 


etive fraction has now been 


and 
material 


pre ipitation 


column chromatography 


Laboratories, 
st rips 
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Laboratory, University of Cali 
it appeared to be essentially a sing! 


Lindgren, Donner 
forma, Berkeley), 
component. Twelve amino-acids have been demon 
trated im a hydrolysate of the active fraction 
Freshly excised liver was cut into small pieces and 
autolysed for 24 hr. at 4° ( All subsequent pro 
cedures wert in the cold. A I 1 homo 
yenate was made in water, and after centrifugation 
the residue Ammonium sulphate was 
added to the supernatant fluid to obtain the material 
which hetween 40 and 60 per 
~aturation at pH 7-0. This precipitate was dissolved 
n distilled water and reprecipitated with ammonium 
ilphate between 45 and 60 per cent 
\tter centrifugation, the precipitate was redissolved 
sulphate. This 
natenal was then appled to a column of hydroxv! 
apatite? eluted with 
concentration of 
clirerete 
tTractions sterilized by 
“120 and assayed with 


earried out 
was discarded. 


precipitated eent 


saturation 
and dialysed To remove 
SUCCESSIVE 


buffers 
prote 


mereases in 
The 

These SIX 
(“Millipore’, 
Only one of 


and 
phosphate eluates 
peaks. 
filtration 
them was found to be biologically aetive 
The growth-promoting property of 
traction for ¢ tested in a chemically 
defined basal mediiun’ which ts prote in free In the 
basal young larva survived but increased m 
size only to a limited extent But. in medium to 
which the fraction had been added, maturation and 
The puritied protein material 


contaimed six 
were 


this protein 


briqqsae was 


reproduction oceurred 
showed the freeze-activation phenomenon described 
previously*. When freeze-activated, 39 
protem (optical density 280/260) per mil 

medium was found to be adequate for maturation and 
reproduction. A higher level (158 ugm. protein per ml.) 
was selected for prolonged maimtenance, and seven 
yenerations were afterwards subcultured. 
sive inocula were first-generation larva of respective 


ot 
of culture 


Succes 


preceding cultures 

None of the other fractions from the column was 
active in the nematode assay, either before or after 
freeze activation treatment 

In other experiments, this 
rt placement for the seriun re quirement of a@ tissue 
eniture cell line (MeCoy. originally obtained through 
the courtesy of Dr. C. M Stock cultures 
of MeCoy cells were maintained in a 
mixture 199 (Mierobiological 
lactalbuunen hydrolysate, and calf serum. 
trypsinized, washed, and resuspended in a 
sleticrent medium « OMPOse d of mixture 199 plus anti 


fraction Was tested as 


Pomerat 
medium com 
Associates) 
Cultures 


prone of 
were 


Aliquots were dispense dointo Leighton tubes 
and were incubated for 4-6 hr.. at time the 
rounded Ils had become uttac he a to the viass The 
medium was decanted and replaced according to the 
complete serum medium 


biotics. 
which 


following schedule: series | 
plus adenylie acid; 
plus adenylic acid; and 
medium plus fraction (79 uem. protein per ml. freeze- 
activated in adenvlic acid) to be assayed. After 18 hr 
incubation, the cell sheet of series 1 was confluent and 


serum-deficient medium 
serum -deficient 


series 2 


series 3 


individual cells were like epithelium. Cells in series 2 
were enlarged slightly and for the most part were still 
round, with little differentiation or 
multiplication. A small mumber of these cells showed 
evidence of fibroblast-like growth. In series 3, most 
cells had proliferated into fibroblast-forms and some 
into epithelial-forms. Although the cell sheet did not 
attain the confluent aspect in the serum 
controls, it far surpassed the growth and differen- 
tiation obtained in the deficient medium. 


evidence ot 


observed 
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The tindimys of these experiments suggest that this 
purified protem traction may play a general regulatory 
part in growth and differentiation. 
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Estrogen Protection against Acute 
Digitalis Toxicity in Dogs 
Smith! have demonstrated that cas 
treated with 
toxic 


Cirmnell and 
trated 
wee much 
dow of digoxin 
castrated controls 

In an extended search for a medicinal agent which 
would duplicate the protective effect of the ovarian 
hormone without csstrogenicity, a large list of steroids 
fabricated on the cestratriene 
nucleus have been studied. 


female dogs prophylactically 
resistant to a 


than untreated 


more 


mtravenous are 


naturally 
Among such steroids our 
best compound so far 
This highly 
the methylation of 1,3,5(10),16 
and by the pyrolysis? of the 
and an 
O-OLS m 


3-ol methyl ether active steroid was 
prepared both by 
cestratetraen-3-ol 
p-toluenesulphonate of 
rien- 163-01 It has a melting pomt of 68 
optical rotation of 115 2 
Apparently a erystallme modification 
melting at 71-72° exist 
After many endocrine studies we do not yet know 


chloroform 


the physiological mechanism(s) involved m steroidal 
Adult, female, 


were ovariectomized 


protection agaimst digitalis tonicity 
mongrel dogs weighing 7-14 kgm 
by a technique which included hysterectomy and then 
permitted & mmomnimal period of 4 weeks for 
ope rative recovery. The test substance was dissolved 
oil and administered intramuscularly at a 
level of 0-5 mgm./kgm. daily for 7 days, with 
vaginal sniears being taken prior to and at intervals 
during the administration. Food was withheld from 
all animals for a period of 18-24 hr. before the acute 
experiment, but water was allowed ad libitum. On 
the eighth day of the experiment anesthesia with 
pentobarbital sodium (30 mgm./kgm.) was induced 
and a cathode ray electrocardiograph was installed 


post 


BO 


dose 


for continuous observation of the electrocardiogram, 
Permanent tracings 
intervals with 
After a 
normal 


lead alr being used regularly. 
of this lead were frequent 
a Sanborn twin-viso electrocardiograph. 

30-min. control period during which the 
electrocardiographic pattern was recorded, digoxin 
(0-15 mgm./kgm.) was administered intravenously. 
The electrocardiogram was observed cont muously ana 
the time of appearance of the arrhythmia was recorded 
(the term ‘arrhythmia’ refers to a complete atrio- 
ventrieular block with idioventricular tachycardia). 
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protection against the mmtoxieation 
as arbitrart econ leresd to ty per cent 
! il ha been indetinite with this deyres 
protector 

In Table l are re the re vith rated 

wale dogs prophylactically given 1.3.5.(10).16 
avainast the results with 

annals wntreated. Not on was tl sterol 
now anal Porat t 
a perior prote aetion 
(uriou the free phenol 16 stratetraen 
ol not as potent a t ether thee 
ee phenol, furthermoors produce estrus oul 
EON pe 

We have never observed augmentation of digoxin 
micitv. b an trogen est roven-like terow 
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nset of arrhvthys bat tie-interva ler tltothe 
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Hyaluronic Acid in the Uterine Wall 
of the Guinea Pig during the Sexual 
Cycle 
Pie amount and funetion of acid mucopolysacchar 
les in the mammahan uterus are not vet known \ 
etachromatic staming material has been deserthed 
n the endometrial stroma o the uterus 
luring the proliferatis phase of the sexual evel 
and recently the presence of a periodic acid Schiff 
positive matenal in the uterus of swine cluring the 
<exual evele has been established Nothing cdetinite 
has been found im the literature conecernimg the 
promsi ble aot hvaluronic ac wl om the phyvst 
ology and pathology of the uterus Investigations 
concerning the acid mucopolysaccharides of the uterus 
have been undertaken, since alteration in the quantity 
ov quality of the ground substance may prove to be 
important in the pathogenesis of uterme infections 
and possibly in other disorders 
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Forty mixed coloured virgin female guinea pis 


$5 months of age. were used im this investigation 
They were kept at a relatively constant temperature 
between 68 and 72) F.. and fed with a standard 
ration; fresh water was viven ad lihitun The sexua 
evele was followed by daily examination of vaginal 
smears, staimed by Papanicolaou s method | sity 
this method, it was possible to kill animals in a piven 
phase of the sexual evele, that is pre-cestrus, cestrus 
post-cestrus, and di-cestrus \ small block of tissue 


Was removed from each uterus approxunately | em 


distal io the bifurcation, and this was fixed im LO pet 


cent formolaleohol. The remainder of the uterus was 
put in acetone tmunediately, and stored at | 
for future exarimation Parattin seetions 


were prepared frome the block of tissue and stained 


as tollows Hale colloidal tron method for nmiieo 
polysaccharides as modified by Rinehart and 
Abul-Hay period Sehiff method of MeManis 


and > per cont ay merous 
Hvaluronmie acid was extracted from the remainder 
of the uterus by th method deseribed by Hayashi 


he slight 


al.) with the sh 


y modification that an additional 
filtration was dione at the end of the dialysis procedure 
The extract, proved to be tree of protein and sulphur 
was dissolved in 2 mil. of O- Ll veronal-acetate 
buffer at pH 6 dru drop of the solution of each 
extract was spread over an area om. im diameter on 
avlass slide. The dried stnears were then stained with 
toluidine blue®. at pH 6-9: 4-1: 25 and 1-0. Some of 


ted with hvaluronidase for 


the dried smears were tre 
2and 3 hr. at 37) betore staming con 
centration of LOO VR units per rol Phe enzyvie 
was dissolved im O-L M acetic buffer pH contain 
ing sodium chloride. Controls were incubated 
at the same tune with the buffer solution only. Dried 
smears of chemreally ire hvaluronic acid, chondroitin 
sulphate and heparin were also used as controls 

The smears of the uterme extracts showed a signifi 
cant metachromasia at pH 6-9 and 4-L with diniun 
ished metachromuasia at } H 2-5 and none at } Hie 
Treatment of the smears with the hvaluronidase for 
H0 9 rain. caused a complete loss of metachromasia 
The smears of known chondroitin sulphate and 
heparin showed distinet metachromasima m all ranges 
oft pu tested, in hading pH 1-0, while the known smear 
of hvaluronie acid gave results similar to the exper 
Havashi ef al 


reported that metachromatic staining with toluidine 


mental extracts of the uterus 


blue a. pH 1-is highly speeitie in differentiating non 
iIphate acid opols saccharides trom the sulphate 


form Qn this basis, our results suggest that the 
acid mucopolyvsaccharide from the uterus is hyval 
uronic acid. An attempt was made to extract chon 
droitin sulphate from the uteri of other guinea pigs 
using the method deseribed by Havashi®. wit! 
nevative results 

Histochemical examination of the uterme sections 
showed the presence ot an ae id riitit opoly saceharicl 
which was distimetly blue (with the Hale method ot 
staming) and metachromatic with toluidme bhie. but 
only slightly positive with the periodic acid Schiff 
method. This material was seen in both the endo 
metrial epithelium and stroma The histochemical! 
observations varied durmg the different phases of the 
sexual evele. In particular, the amounts of demon 
strable acid mucopolysaccharide were notably in 
ereased during oestrus and, at this time, the periods 
acid Schiff staining reaction became more strongly 
positive 


= 
bs 
ee 
je 
"al 


June 17. 1961 


hvaluromie acid 
thre 
ither the 


material varies 


reported sugyes 
mayor mucopoly sacchari iterme wall 
that 


amount O1 


pig, and 
with 
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iality of this ground substance 


ual evele. a 
methods. d 


iInvestivatl 


i phase of the sex 
ved by 


(Juantitative 


histocheruecal cestruts 
and qualitative roms are TOW 


cor pleted on the itermme extract ane 
published 
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Electrical Excitability of Isolated Frog Skin 

I~ th ) vestivating the eleetrieal proper 
of troy skin prilses 1 Wis 
iha capable ot 


eon 


this 


ny electrical exe 


mication 1 concerned 


ofl 


Phe skin 


Lucite 


noved ecliately 


ents. 


Phere 


mndrical 


seetional area 


cross 


nient 


each COM 


electrodes, 
to the skim Was st all 
y saturated 
rar solution the 
Each compartient was filled with 
solution 71-75 mV NaCl: 5-00 mV 
1-60 mM 20-00 mM 
HPO, NaH.PO, 


is saturated with a 97 


aa 


polyethylene tubes contami 


ehlorice in 


to reeordmy 
‘ electrodes 
Ringe 
mA Cac l 

Na 


Solution 


AC]; 2 
NaHeco,: | 
mM vi 
© cont CO 
state value of the resting potential across 


the 


vas mixture), and within | 
hr. a steady 


maide surtace prosilive 


the skim obtamed 
through skin and voltage 
a Tektronix 502 dual 
MY 
from 
through a kW) 
Fig. | shows a typical set of responses of the skin to 


across if were 


Current 
recorded on be ar oscilloscope 
waves of 


the sepuare 


ARL 


resistance 


impedances 
obtamedt 


current an laboratory 


square waves of current of 35 mosee. duration 
depolarizing) and outward 


inward 


inward 
(hyperpolarizing) current by 
1 current produced with the cathode in 


low values of 


eurrent ts 
the 


an 
~olution bathmg the imner surtace ot the skim anel the 
in the solution bathing the outer surface the 

is the ease for an outward current) (Fig. la 
and 


anode 

reverse 
the voltage are 
phenomenologically identical to the behaviour of a 
twork consisting of a resistance ana capacitance im 
The observed resistance Was 


2-5 uk 


responses almost svmunetrical 


Tit 
parallel] (RC network) 


from O-5-L-0 kQ) em capacitance from 
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nereased 
and te 
Fig. |e 
ivrent prise 1 ial 
reached whieh tive 
the 


eurrent dens ry tion linear 


overshoot occurs 


an outward ¢ 
As the magn 
a value is rally 


the 


war threshold t this pomt, 


current ix inereased slightly, skit 
re spond with an action poten ial for mward current 
eontinumy TO. LIN an overshoot to 


outward ¢ Fig. Id The 
for outward current p ilses as seen im Fig 
potent al. for n 
sharp threshotd and a for 


pulse while 
urent> OVETSHOOL Pesporbse 


iat skins al 


be “poor action 


action potential with a 


essentially the murror unage 


ki owe rs 


tion woteniial, the akin becom 
t 


not exhibiting an active 


Following an a 


refractory tor several seconds, 
stimulus that previo isly elreited 


the 


response To the sarin 
it stimulated at 
rate of LO see. or taster, 

an type of 


show only 


the rate of 


refractory and 


x or less 


stimulation at 
duration of the 


hand, has no appre¢ iable effect on th 


per od 


recovery 
Im thi 


wa 


refractory 

In Fig. 2 is seen a striking example of the 
full 
short 2-5 
just sub threshold pulse 
three 


of excitability following a response 
pulse 


40 riser 


expe rinent a 
super imposed ona 
The 
seconds 
threshold 
potential 
again, ete 
I wish to point 
these action potentials l 
some skins being as great as 300 mV. (by 
difference between 
sub-threshold 


interval between successive records Was 


Curves a. 6, and ¢ show a characteristic sub 
local re sponse: ¢ the full action 


after this would give curve a 


irveé d 


pulse 3 sec 


out several unportant features of 


the response in large, itt 
the magni 
tude of the response I mean the 
height and the 

long refractory period. which is of 
(3) the sharp threshold 


peak 


2) the 


seconds 


the 
level); ( 
several turation 
which is a general characteristic of more familiar 

systems. Finally, I wish to contrast this 


excitable 
of frog skin to the changes of potential 


response 
observed on stimulation of the nerves to the skin! 
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in potential across isolated frog skin pro 


he sth-sec. just sub-threshold inward square wave of current 
witl superimposed small inward square way 
Suceessive responses a. hb. ¢ and d ar apart Resting 
potentialis 60 mV insicle lution on bott 


work and have 


have 


contirmed that the response in this case is very slow, 


repeated some of this earlier 


hemg of several seconds duration and quite different 


from the observations cle ™ ribed On her workers have 
attributed these slow « hanyres to the skin glans 
With regard to the site m the skin of the electrical 
wetivity, it neems fairly clear that the magnitude of 
the effeet and particularly the 


response on the 


dependence of the 
polarity ot the 
unorented 


direction of the 
stumulus precludes consideration of all 
structures, that is, smooth muselo and nerve twigs 
This leaves us only with the epithelial cells and the 
viands. It is imteresting that we have found that the 


toad bladder, the electrical and permeability proper 


thes of which are known to be m many wavs quite 
riuilar to those of frog skin, exhibits esse ntially the 
ane electrical excitabilitv as deseribed for the skin 


In the bladder, the epithelial laver consists of a single 
heet of cells with no glands (About 5 per cent ot 
(Peachey, L. D.. personal 


these cells secrete mucus 

ommunication) It seems, therefore, that the 
action potentials evoked in frog skin and = toad 
bladder come from the germina! laver of epithelial 


cells It is to these cells that yvenerally attributed 
there sting potential and Transport properties ot there 


A more detailed report on the 


will app ar elsewhere 


nomenon 
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Erythrocyte Glucose-6-Phosphate 
Dehydrogenase Deficiency in New Guinea 
and New Britain 


COMPARATIVE investigations carried out on eryvthro- 
vte glucose-6-phosphate dehydrogenase deficieney in 
Negro and Caucasian subjects have revealed quanti 
tative differences between these two groups! It is 
suggested that different genetic mechanisms account 
deficiency of glucose-6-phosphate dehydro- 


for the 
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genase in Nevroes and Caucasians. This led to a 
search for other populations which might exhibit the 
trait, and which might therefore help to elucidate 
some of the 

Employing the rapid Screening 
Motulsky? a survey has been carried out on 155 
subjects in the Gazelle Peninsula, New Britain. and 
534 subjects im the Eastern Highlands, New 
Any samples showing significant hwmolvsis in the 
supernatant sera were discarded. Red cells from blood 
clots, both in field samples and in laboratory controls 
tran- 


questions concerning gene action im man 


test deseribed bey 


Crunea 


stored under conditions identical to those of 
portation, have proved to be as satisfac tory as those 
treated heparinized blood samples, 
provided the hemoglobin value in all cases is adjusted 
to a constant standard value. Further controls wer 
used in the form of repeated blood samples from a 
single normal European in New Guinea. The results 


Table 


from similarly 


are shown 


Giazelle la Female 
Total 

New Male ts 

hast Hig Femak 
Potal 


Several females in the New Britam series had 
enzyme intermediate range, possibly 
indicative of a he terozyvgous situation For the first 
trait has been found to exist in New Guinea 
and New Britaim., but with greatly differing incidence, 
0-56 and 10-3 per cent, respectively. in these two 
areas The Peninsula in New Britam is 


highly malarious, while the several groups tested from 


levels im an 


time the 


Grazelle 


the Eastern Highlands of New Chumea inhabit low 
or non-malarial areas. These results thus add evidence 
supporting Motulsky’s contention®* that there may 


be a selective advantage in the development of this 
in that enzyme-deficient persons may be more 


Populations pre 


trant 
resistant 
viously reported to have a high incidence of glaucose-6 
phosphate dehydrogenase deficiency also exhibit the 
sickle cell trait, but cell hemoglobin has not 
been found in New Britain’. In 13 
of the 19 deticient cases report d here. there was no 
apparent seyreyation according to hay toglobin Type, 
although the emall for definite 
conclusions. 

No cases of primaquuin 
reported in New Guinea (Schotield, F 
However, primaquime is given only 


to falciparum malaria 


sicklk 


Guinea’ or New 


series 


is aS vet too 


have vet been 


D., personal 


SETISIDIV 


communication) 
to highland peoples when they return from the coast 
malaria-free or non- 
It is not used in treating native 


to their 
malarious home areas. 
people im coastal regrons, as the chances of re infect ion 


own comparatively 


with malaria are so high. 

The finding of another distinct population with 
deficiency of erythrocyte glucose-ti-phosphate dehy- 
drogenase, as revealed by this preliminary survey, 
provides material for further evaluation of the gene- 
enzyme interaction concerned. Further investiga- 


tions are in progress to determine more precisely the 
relation between malarial distribution and incidence 
of the trait, and to examine possible protection of the 
enzyme deficiency against malarial 
study is 


infection. A 


also heing made of factors such as heat 


F 
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lability, pH optimum, and of the effect of storage on 
the enzyme in deficient subjects, for comparison with 
those of the enzvme in affeeted Negroes and Cauca 
slans 

Acknowledgment is made of the 
Dr. D. C. Gajdusek, of the National Institutes 
Health. Bethesda. Marvland, and Mr. R. T. Simmons, 
f the Laboratories. Mel 
bourne. in obtaining blood samples, and ¢ Dr. 4 
Curtain, of the Baker Institute. for the haptoglobin 


co-operation of 


Common Serum 


iInvestivation 


(Hu 
tker Medical Research Instit 
Alfred Hospital. 

Melbourne 


Isolation of Hartoglobin by 
Chromatography on Diethylaminoethy!- 
Cellulose (DEAE) 


isolated ; 
which combined precipitation by 
preparative  starch-gel 
found that 
by product 


was first by Javie et al 

with 
recently 
obtamed as a 


al sulphate 
More 


han ould be 
luring the routine fractionation of human plasma? 3 


‘ trophoresis 


oglobin 


This technique uses rivanol as a pre 
for the subfractionation of fraction IV, 
pH 5:8, and 30 per ee nt aleohol concentration, the 


ipitating agent 


obtained at 


tinal purification being achieved by chromatography 
on DEAE 

This technique gives pure haptoglobin suitable for 
metabolic research studies with and w ithout addition 
of hemoglobin't. However, genetiersts interested in 
the variation of haptoglobin groups often have only 
small samples of plasma at their disposal and they 
only need minute amounts of the isolated protein as 
Test substances for electrophoret te work 

In our routine technique, the final purification of 
haptoglobin is obtained by 
globin at pH 5 on DEAE 
buffer, whereas siderophilin, the 
is not adsorbed. Haptoglobin can be adsorbed under 
the same conditions from whole plasma, but is then 


other 


adsorption of hapto 
M 


maim contaminant, 


msing acetate 


accompanied by proteins cxruloplasmin, a 
x,-glyeoprotein, 


Sraithies® 


and 


second cholinesterase some 
x globulins alroady showed the 
selective adsorption of haptoglobin needs a rather low 
pH. However, we noticed that haptoglobin at about 
SO per cent purity can be obtamed with a slight ly 
moditied elution technique 

Plasraa is diluted to give a freezing 

0-15 The pH is then adjusted to 5 with acetir 
acid 0-03 M DEAF-cellulose is equilibrated against 
acetate buffer 0-03 .M. pH 5, a minimum of 25 gm. 
of dry cellulose being necessary tor 1 1. of plasma. 


of 


The adsorbent is poured into a column (the diameter 
bemg proportional to the volume handled) and the 
diluted plasma is passed by gravity flow. The column 
ig then washed with acetate buffer, 0:03 17, until no 
more proteins appear im the effluent Haptoglobin 
ean then be eluted with 0-1 M acetate buffer, pH 5. 
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Hapt 
wlobin, Sample obtatt 
50 mi, of 


Phe solution should contain 2-4 gm. 1. of 
the total vield of haptoglobin based on the heme 
per cent 


proteins 


globin-binding capacity is about 
Cweruloplasmin together with some x,-globulin can 
be eluted at 0-2 VM acetate buffer coneentration ane 
at the same pH. A 
glycoprotein 1s eluted at 0-5 M acetate butter 
Satisfying results have been obtaimed with 


second, not vet identified, x 

Sriieli 
samples (2-4 mil.) as well as with vohunes of 1 1. ot 
Batch-adsorption can be 
Since no dialysis 


plasma and more. used 
instead of the column adsorption. 
is necessary, if 1s possible to achieve the isolation of 
haptoglobin a few hours after the collection of the 
blood sample 

The purity 
seems to give data corresponding to those published 


and the yisld of the s yparated product 


by Smithies® for haptoglobin obtained by chromato 
graphy on ‘Dowex 2X 10, pH 4-2. 


M. STEINBI 
M. 
Centre National de Transfusion Sanguine, 
Paris. 
Tonnelat, Bul Now 
fe Paillerets, and 
1285 (1959 
Nature, 184, 362 
Blood Transfus: 


Steinbuch, M., and Pejaudier, I 1050 
*Steinbuch, M Fighth Internat, Congr 
(1060 
*Steinbuch, M 

Blood Tranatusivor 
ind 


Blatrix, and Reuge, ¢ Kighth lite 
Tokyo (1960) 


Smithies nnell, G. E., Biochem. J., 72 
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Increased Sensitivity to Bacterial 
Endotoxin of F, Hybrid Mice undergoing 
Graft-versus-Host Reaction 
cleyve nt of gratt-, 
hybrid 


strain 


‘rsus-host 
the 


In ormnpanied 


Put 
wihult 


parental 


reaction in 


mice, followm injection ot 
by a 


aetivity of 


spole on IIs, 
the 


considerable merease in 


endothelial 


he retreulo Two weeks atieor 


nection ot the en cells, the re« nts were found 
rate of 
tip 


investiga 


o have phagoey tre (oale ilated trom the 
clearance of colloidal carbon from the e:reulation) 


to 10 times greater than normal During 


tions on the timunological reaetivity of such anunals 


to heterologous antigens?, a few observations sugges 
ed that the mice were abnormally susceptible to the 


oxteaity of relatively small doses of killed Salmonella 
pl Recent work has shown that stimulation of the 
etienlo-endothelial svstem mm rmuce either by VW 
fe am tuberculosis BOG) infeetion® or by 
epeated injections of the veast cell-wall preparation 
Zvmosan" comecides with a profound lowering in 
esistance to the lethal effeet of endotoxins from 
(}ram-nevative bacteria In view of this association 
hvbrid tree undergomg graft-versus-host reaction 
vere tested simnlarly for resistance to purified 
terml endotoxin, and an analogous effect has been 

onstrated 
Male COTBI (RA) miee, weighing 20-26 
were mpeeted ntravenously with millon 


ST BL dlonors 


Various dosages of Shigella 


pleen cells prepared from adult male ¢ 


a desertbed previously 


r type en lotoxin. freshly suspended m 
lin were myected intravenously 14 davs after the 
pleen cells Previous work had shown that at this 
interval stimulation of th reticulo-endothelral 
ster Was usually manximal in the strain combination 
ed’. although the mice appear well and imdistin 
ushable from normal animals Phe results given in 
Table | demonstrate that - COTRI CRA) 
reviously myected with epleen cells are 25 
mex more isceptible to the lethal effeet of enda 
sin than tntreated control mice The ealeulated 
sare 20 vin. tor treated mice and 272 
gi. 20 gm. for eontrol mice. with confidence limits 
per ent probabilitv-level of S-15 and 197-375 
vin. 20 gn respectively All deaths occurred within 
is he while those mies previously myected with 
spleen cells which survived dosages of 2-20 ugm 
endotoxin remamed severely shocked for 24-48 hi 
and then recovered The subsequent onset and 
menlence of fatal wraft-versus-host disease during the 
le 1 THE OF GRAPT-VERSUS-Host REACTION INDUCED 
' INJECTION OF PARENTAL STRAIN SPLEEN CELLS ON THE SUSCEPT 
HILITY oF COTRL (RA) Mick TO BACTERIAL ENDOTOXIN 
‘ hl 
wiver 
‘ n cells 14 
ign ashy 
yin ~ 
tH tia 
iis 
i4 
mice dving 
ote € Injected 
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tollowing SIX weeks did not seem to be infliveneed by 
the day 14 

The present experiment provides a further instances 
to BOG the efteet of 
Zvmosan’ injection, where stimulation of the phaso 


endotoxin injection at 


addition infection and 


evtie activity of the retireulo-endothelial system has 


been accompanied bv greatly increased sensitivity to 


endotoxin The role of the retieulo-endothelia! 
system: in this state of hypersuseeptibility should 
however, remain sub judice, for there is much evidence 
see refs. quoted im 3-7) supporting also a direet 


relationship between ac quired resistance to endotoxin 


and an merease in the level of retienlo-endothelial 
activity. This phenomenon is the opposite of the on 
at present under consict ration, although m 
cases the phagoeytie activity of the retienlo-endo 
thelial svsteni is raised 

Th basis tor the vratt-versus-host 
reaction has been clearly established by work on 
runt disease’ maducsd in the yvoung animal and o 
secondary disease in radiation But th 
inmediate causes of the wasting and death whi 
frequently attend it are at preseni inknown 
Decr-ased resistance to bacterial endotoxin absorbed 
from the gut mav be a contributory factor toward. 

peat hogenesis 

J. Howat 

Department of Surgical Science, 

University of Edimburgh. 
Howa / Path., 42 
zi... Howa stiffel, ¢ Mout 

Soe. 152. 500 (195s 
Suter, E.. Ullman, E., and Hoffman, R.G., P Sue. / 

99. 167 (195s 
Howa Hal) Stiffel, ¢ ind M 

D.. Brat, J. Erp. Path., 2s 
Benacerraf. B Theort ‘ ! / 

Swat ‘ Del sfave Black 

ON 


Immunological Differences of 
Deoxyribonucleoproteins from White 
Blood Cells of Normal and Leukaemic 

Human Beings 


EXPERIMENTS were performed to determin 


whether deoxyvribonucleoproteims from normal and 


leunkzemic leucoeytes react mumunologically with the 


related control sera, or whether they cross-react with 


them; (+) whether they are capable of induemy 


formation of antibodies ino rabbits; (¢) whethe 
normal deoxvribonucle oprote ins cross-react with seri 
of rabbits 


nucleoproteins and vice versa. 


immunized with deoxveribo 

Isolation of leucocytes was achieved by the method 
of Beck and Valentine'. Alternatively, after sedimen 
tation of red blood cells, citrated human plasma was 
centrifuged at 1,000 r.p.m. for 4 min. to recover the 
leucoeytes Extraction of deoxyribonucleoproteins 
was performed with 0-01 MV giveine overnight afte 
washing leucocytes with 0-01 sodium citrate and 
O-O1 M giveime solution. Purification of the extract 
was achieved by centrifugation at 24,0009 for 25 min. 
Isolation and extractions were made at 4° C. Details 
of this new method and biophysical and biochemical 
work on deoxyribonucleoproteins will be presented 
Antibodies were prepared by injecting 
intravenously a total amount of 25-30 mgm. of 


elsewhere. 


i 
ae 
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other preparations frome the same person, six months 


deoxvribonnucleoprotems into rabbits three times at 
bled a week after the earlier, conformed to the general findmgs 


weekly mtervals. Rabbits were 
ot deoxvribonucleoprote ins fromm 


Pitre of antibodies and optimal concen The property 


last myection 
nuclei of leucoevtes of normal and leukserte 


trations of deoxyribonucleoprote ims were det rnuned 
in test-tubes at room temperature Human and beings of maducing 
rabbits is not restricted to t hese deox vribonucleo 
proteins alone, but it is a property of deoxyribonucleo 
widely different sources (sea urehin 


tumours These results will be pre 


formation of spec ifie antibodies im 


rabbit seTa pre pared Troms Venous blood were dialysed 
avainst @ 1M glveme betore use In precipitin reac 
tions a modified agar-gel diffusion technique of protems trom 
Outchterlony?* was used Agar (1 per cent), after ealf thymus. 
cashing with distilled water. was melted in O-1 V/ sented elsewhere 

olyveine For control purposes, it was melted in QOL V/ The specificity of 


phospt ate buffer and WV vlveime at pH deoxyribon leoprote ins nelicates 
of a structural difference between the deoxy 


antibodies to normal and leu 
the exis 


Incubation of agar plates made at room temperature tence 


¢ Vie ded the same results precipitin ribonucleoproteims This specifieity, at the same time 


test was repeated 10 15 times argues for the nativity of these preparations , and it 
The expermnents used nime rabbits and the blood hies a genetic cdifferentiation of the mnuelear 

of seven normal and fourteen leuksemic persons deoxvribonucleoproteims m the growth of white blood 
Control tests of non-immunized rabbit: sera with 

normal or le wks sera and deoxvribonuel oOprote Wis 

of normal and leuksemie humans were always imine vemetie 

No reaction Was detected cancel 


hoped that these findimgs may ati 

approach to the study of leukemia and 

oviceally negative 

hetween control sera of normal and leukwmie maivi I wish to thank the Department of Biophysies tor 
between control sera of normal human bemegs the use of its facilities and Dr. Frederick I. Tsuji for 


duals, 
hus he 


and normal and leukswemiec deoxvribonucleoproteins 
wa supported — by Health 
Research and Services Foundation grant No. C--2 


between control sera of leukemic humans and norma! This imvestign 
and deoxvribonucleoproteins and between 
normal and leukemic deoxvribonucleoprotems them 
selves These results exclude the existence of a Department of Biophysics 
letectabl naturally occurring limiting University of Pittsburgh 

Pittsburgh 13. Pennsyvivantia 


estern which controls the growth of lencoevtes in the 
both of normal and of leuksenue human bemys 

normal and le deoxvribon icleopro 
teins were found to induce formation of high-titre 
antibodies im rabbits Thev always gave a single 
preeipitin line when fresh preparations were enmiploved 
Sera of rabbits immunized with normal deoxyribo 
did not) cross-react with 
deoxyribonncleoproteims, and vice versa (Table 1) Correlation between Ulcerative Colitis 
These results show that the antibodies produced im and Rh Blood Groups 
rabbits are speeific for the normal and leukswmie 

Winstone Henderson and Brooke! did not find 

itis to be correlated with the bhlood 
the rhesus factor 


eon vribon i“ le oprote ims 
ative col 


In a single imstance a preparation of deoxyribo 
yroupes, secretor status, or 


nucleoproteins from a& person with ehronie 
Rh classification was, however. restricted to rhesus 


lia gave a positive reaction with rabbit sera ir bly 
the use of an anti-J) serum only When we recently 

one with rabbit sera immunized with 


However, two ©X8mun d 185 patients in whom ulcerative colitis had 


led to colectomy. we also did not find any particula) 
relation to J) status. but did find, considerably to our 
ms- REA ‘ DEOXYRIBONUCLEOPROTEINS FROM 
Normal (NDNP) anp Leek (LDNP surprise, a definite correlation with the homozygous 
HEIR RELATED ANTIBODIES (NAb, LAT CC rhesus typ Using as controls Wiener's series of 
1LO7] New York Whites*?, we obtained the results 


cle oxvribonue kk oprote ms 


shown in Table 1 


oth 
! 37 
000 l 
2000 
46.000 From these figures a value of y-square with two 
degrees of freedom of 15-214 was calculated; this value 
2000000) is very definitely significant (P about 5 «x 104). So 
far as we could judge, the group of patients we tested 
did not differ in ethnic composition in any notabl 


controls. There is. however, evidence 


000 


bes, onie Lymphatic leakwmia, Le, chrome wav from our 
mvelotic leukemia; L,. Ly. acute myeloblastic leueoma 

® Numbers indicate different individuals of heterogeneity im our. te t material (7746 

+ Individuals considered normal on the basis of serological tests 19-115, 0-05 > P > 0-02). No correlation was 

t Insufficient quantity of L4.DNP found with ABO, MN, or secretor status. 
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We plan to ext nd these investigations and p tblish 

more complete account elsewhere 

We are very grateful to the me mbers of QT, Inc 
(The Lleostomy Association of Boston), and the 
[Lleostomy {ssociations of New ork and Chicago tor 
their yenerous and invaluable co operation 

This work was supported by research grants 
H-1076 (CS RG-4704 (C4), and RG 6939 (C1) from 
the National Institutes of He alth and a research grant 


VSF G-15082) from the National Science Founda 
tion. One of us (M. H.) ts a tramee mn human genetics 
inder training grant HTS-5388 fron the National 
Heart Institute 
¢ Boyp 
School ot Medicine, 
Boston University 
Many Hets 
Harvard University 
Onow 
Massachusetts Institute of Pechnolog 
\ ne, N. il r A. J I 
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Molecular Biology or Ultrastructural 
Biology 

AT bon Prot H 

» ot the 


recent 


| a 
Waddington protests agaist the tse 
| and ever-grow! 


biology’ for a large 


tield to whieh, he argues, it does no apply, and 
suggests confining TO) More restricted Tapes to 
which in any event a better name w val be iltra 
structural biology Since, as | believe, [ was respon 
ble for first propagating the name ‘molecular 
biology’. and its widespread adoption see! date 
particularly from my 1950 Harvey Lecture \dven 
tures in Moleeulat Biology 2 yt may be worth while 
tating again what [ personally hact in mind. fn that 


said that molecular biology, as [ens sagredt it, 

hay lies not sO h a tec hunique as an approach, an 
approach from the viewpoint of the so-called 
leading idea of searching below the 


lecture 


basic 
creneces with the 
large manifestations of classical biology for the 
corresponding molecular plan. It is concerned par 
forma of biological molecules, and 


ticularly with the 
the evolution, exploitation and ramification of 
forms m the ascent to higher and higher levels 
Molecular biology is pre dominantly 
structural —which 


retiner 


with 
thore 
ot organisation 


and does not 


that it 15 
the same time mauire 


three-dimensional 


however, merely a wnt of 


orphology It must at into 
genesis and funetion 
[ was inspired obviously, by our early N-ray and 
accessory adventures at Leeds trating, for 


the folding and unfolding ot protein chaims 


n demon 
example 
and the nature of the long-range elast 
malian hairs ; the classification of the fibrous protems 
nto two principal far the 
m-e-f group and the collagen group ; the similarity 
between the keratins of birds and reptiles which 
distinguishes them from the mammals ; the apparent 
plan underlying the « lastic 


oft mam 


configurational Liles 


common configurat ional 
and contractile properties of hair, epidernus, mus¢ le 
and (more recently) bacterial flagella ; the interpreta 
tion of protem denaturation and the relation between 


the fibrous protems and the globular proteins (as we 
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called them) the detatled 
cellulose fabric of the cell wall of the alga | 
first studies of the structure ol the nucle 
Of later othe 


the 


exploration ot 


ventricosa ; 
acids and nucleo-proteims, ete, 
examples of how we have continued along the same 


vears, 


general line of thought are Rudall’s work on th 
molecular structure of typex of ¢ iticles and of the 
various kinds of silks and other cocoon proteims 


into the problem 0 
with 


and Pautard’s investigations 
biological calcification, trom ¢ jhates to 
hus X-ray demonstration That the 


matrix of tooth enamel is not a collagen (as 1t 1s with 
is more like 


Taceans, 


organs 


latest 


a member of the 


clentine and bone) but 
k-m-e-f group! 

trust that Prot. Waddington will mot rind 
recalling in this way oul original Concept ot molecular 
biology, and will agree that we have kept fan 
faithfully to it. It is impessible, though, to « mibarl 


seriously on work of this kind withou being interested 


in. and becoming more and more involved m, mumet 
ous associated studies, with the result that, as ha 
hae hue ‘ i= 


rhe d there soon comes W 


Mole« 


now inevitably spread to all aspects of 


to be no end to the business ular biology has 


biology looked 


at from fundamental molecular viewpoints and thu 
includes ‘molecular genetics , Tor exa nple, if may 
dare suggest it; ane it ts lifficult to cnaintaim tha 


such an eventual ‘xtrapolation is unwarranted, for it 


simply saying that that is the coming biology 

After all this it might well be aske d. Why then ts ou 
laboratory at Leeds called the Department of 
Biomolecular Structure ? The answer ts th it, when 
in 1945 [ was appointed professor, the universit 
committee considering me, and from which [ wa 
rally excluded, preferred the biomolecula 
structure 10 molecular biology’, vhich was what I[ 
mvself wanted. Presumably, a mayor of the mi 


bers of that com held opimions simular to those 


expressed by Prot Waddington, and offer this 


ment m his support though I will contess that a 
probably more eandid. and conceivably better just) 
fied, assessment that leaked out to me was tha he 
mav know something about molecules but he know 
precious little about biology The answer to that one 
of course, im the tire somely good old words. ts that 


all depends on what you mean by biology 


W. ASTBURY 


Department otf Biomolecular Strueture 
University of Leeds 


Waddington, C. H., Nature, 190, 154 (1961 
* Astbury, W. 7 The Harven Lectures 1950-0 rt 
‘ Rudall, K. M., in Comparative Biochemist edit Florkin, 6 
(in the press 
* Pantard, F. G. 1 drch. Oval Biol., 3, 217 1061 
Or all the recently developed types of analytica 


biology, the field otf which Prof. Astbury was one © 
the main initiators has probably the best claim to th: 
But even granting this, it 


title ‘moleeular biology’. 
it was just because Astbury 


as well to remember that 
went on from the study of we ll_detined molecules to 
investigate entities such as hairs, which can at best by 
that he was able to open 


courtesy be called molecular, 
many people are now 


the doors through which so 
passing. If we want a title for the whole tield of which 
Astbury’s work forms a part, but which includes also 
the study of genes, microsomes, endoplasmic reticu 
lum, antibodies and so on, by techniques only a few 
ef which are definitely chemical, then T submit that 


a 
ue 
2 
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ave: June I7. 196] 


we require @ name which is more inclusive than 
‘moleewar biology’. 
H. WappINGTon 
Institute of Animal Genetics. 
West Mains Road, 


Edinburgh. 


Feather Lipids 
Tue plumage of fourteen widely differing species of 
birds excepting that of a ratite, the emu (Dromaeus 
approximately 2 per 


novae-hollandiae). contained 
cent of lipids which were readily extractable with 
ether or chloroform. The primitive plumage of the 
flightless emu yielded only 0-4 per cent lipides. 

These feather lipids were found to contam chole 
stanol, cholestanylstearate and other steroids. Chole- 
-=tanol and its esters contaminated by cholesterol were 
found in all fourteen species examined in amoun's of 
15 per cent of the total feather lipids ox 
Non-steroid esters, the alco- 


ubout 7 
pressed as cholestanol'. 
holie components of which varied with species, were 
For the duck these consisted mainly of 


also present. 
However, the greater 


octadecanol and 
part of the feather lipids was made up of free optically 
fatty acids, with a chain-length of 7-22 
atoms. The most prominent of these were 


ercosane 


Inactive 
carbon 
palmitic and stearic acid. 

The outstanding features of the che mical composi 
tion of the bird’s feather lipids are their unexpectedly 
high choli stanol content and the larae amount of free 
fatty acids Usually. cholestanol is but a small 
fraction of the cholesterol present in vertebrate tissuc 
and the bulk of the fats, acids is esterified 

Feather lipids are of d ssimilar qualitative composi 
for the 


ases this 


gland seeretion, except 
octadecanol fraction of some birds 
fraction is still quantitatiy ely different as, for example 

about 


tion to preen or oil 


In these 


duck. where octadecanol esters con 


G0 per eont of the entire oil-gland secretion? and the 


n the iprist 


total feather lipids only contain about 10 per cent 
The 


om any one bird varies 


quantitative tio of feather 
type 


dl 


lipicts 

of the 
eather and the part of the fe For 
small feathers have a relatively 


according to the 
example, in the duck, 
high octadeeanol-eicosanol ester content (17 per cent 
and wing feathers contain only 
fraction. The compact shafts 
characterized by a large amount 


hbarbe 


vhile the large 
+ 


about | per cent orth 


of large feathers at 


cholestano! per cen while the 


contain only about 4 per cent 


OMPOSITION OF FEATHER 


Cholestany!l Octadecanol 
fraction 
per cent 


esters 


aithers 


Small t 


feathers 


With no sebaceous glands in the bird’s skin other 
than the preen gland, w hich may not be present (dove, 
emu. ete.?) the feather lipids found in the phumnage are 
consider sd to be a by-product of the kerat inization 
process apparently being formed with the feather as 
it develops. They are water-rep lent enough to take 
the place of the secretion of the preen gland. Thus, 
water birds which had their oil gland removed surgi- 
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the feather lipids 


cally remained dry‘. because 
In the contreversy 


functioned as water-repellents. 
about the water-repellent properties of bird-feathers 
the role of the feather lipids has apparently been 


overlo« 
\. BoLnicer 


D. VARGA 
Gordon Craig Research Laboratory, 
partment of Surgery. 
University of Sydney, 
New South W ales. 
Bolliger, A., and Varga, D., Austral J 
Weitzel, G., and Lennert, K., Z. physwl 
Elder, W. H Wilson Bull., 66, 6 (1954) 
‘ Fabricius, E., Wildfowl Trust. 10 


1960). 
(1951 


Exp. Biol., 38, 265 
Chem., 288, 251 
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a-Conarachin 


Iv is generally considered that the major globulins 
ot dicot yledons and the prolamins and glutelins ot 
monocotyledons are reserve proteins, that 1s, they are 
digested enzymatically on germination, whereupon 
the amino-acids and peptides are made available for 
protein synthesis! Actually, all the protem im the 
storage organ of the seed eventually disappears, as 
But the label of reserve protem 
has been put small in number, 
which comprise a relatively large percentage of the 
total protein, whi h change early in germunation, and 
which possess no obvious biological activity. Reserve 
nrote is would be exper ted to have a characteristic 

ultracentri 
pea-seeds at 


does the organ itself. 
on those protems, 


vattern of metabolism on germination ; 
i patterns of protem extracts of 


stages of germination showed more rapid 


fuge 
\ 


arious 
disappearance of the globulins?, but this technique is 
not sufficiently dircrunmatyng to identify specific 
proteins W ith the pattern of « hange. 

We have been able to achieve better identification 
germination with specific protem 
peanut | lrachis hypogaea) by means 


One traction 


of changes on 
fractions of the 
of chromatography on DEAF ee llulose 
that changes its properties early on germination was 
isolated and named «-conarachin. It approaches 
monodispersity by standards of chromatography and 
Utracentrifugation. 

The two major groups of globulins mentioned most 
often im the 
prec ipitated at 40 per cont saturation with ammonium 
sulphate from a salt the and 
conarachin, pret ipitated by 85 per cent saturation of 
Both 
vaniety peanuts 
0-06, 
lectacel’, 


literature on peanut proteins are arachin, 


extract of peanut, 


the supernatant after removal of arachin’. 


these fractions prepared from NC2 
were dissolved in phosphate buffer, pH 7 
and chromat« graphe dion DEAE « ellulose 
Brown Co.) by the proce dures of Sober et al.4.. Elution 
was with a linear gradient of 0-0-6 M sodium chloride ; 
protein analysis was bv the method of Lowry et al.°. 

Chromatography patterns of the two fractions are 
shown in Fig. 14 ; a pattern of an extract of the 
globulins from peanut cotyledons in the same buffer is 
shown in Fig. 1B. We have grouped the proteins into 
four arbitrarily selected fractions: the first is that 
which is not adsorbed on the cellulose ; the second is 
eluted by salt concentrations up to 0 14M; the third 
is eluted in the range of 0-14 to 0-23 M ; and the 
fourth by concentrations of salt above 0-23 M. 
Arachin is mostly of group IV ; conarachin comprises 
groups I, and If. 

With the same chromatographic techniques, obser- 
vations were made of changes in the protems of 
peanut cotyledons after three days germination at 


Ve 
| 
| 
eh 
Fat 
| (per cent) (per 
Large feathers | 10 ‘ 
Barbs of large 
feathers 4 1 
Shafts of larg¢ 1 
ral 
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25-28°C. Examination of the results given in Fig. I¢ 
hows that: the globulins of group LIT disappeared 
there 

which the 
a redue 


trom the chromatograph ; 
in inerease im the salt concentration at 
lobulins of groups ID and IV 


tion in the relative amount of group LV; the 


almost entirely Was 
were 
proteins 
We have 
the changes that 
from the 


of the first group were mostly unchanged 
no evidence yet of the nature ot 
group 
these may be selective hydrolysis ot 


from 


eause the disappearance ot 


chromatogram ; 


this protein or may arise changes such as 


deamidation, which would result in an merease in 
charge at the pH ot 


Indeed, only 70 per cent of the proteins were recovered 


negative chromatography 

from the chromatogram when those of the germinated 
examined as Ll with 99-95 per cent 
from the resting seed. By using a higher concentration 
of salt and higher pH, other proteins were recovered 
from the column, but their relationship to the original 


seed were comp are 


protem has not been established 

The major protein of group LIT was purified by 
follows : 250 the 
were dissolved phosphate 
strength 0-06, dialysed for 


chromatography as mgin. of 
conarachin§ fraction 
buffer at pH 7-9, 


pore 


June 17. 1961 


24 hr. agaimst the sare buffer, adsorbed on a column 
(4 gm.) of DEAE 
with 1.200 mil. of 
l added 


gradient 


cellulose, and chromatographed 


under a linear 


eluant gradient of 


chloride, This is a much 


than that used for the 
The 


analytical 
a fresh 
gradient of 400 mil. of O- 10-2 M sodium 
ehlorice to elute the desired The 
middle portion of the eluate was saved, rechromato 
yield was 30 per eon 


grentier 
was discarded 
added 


fraction. 


chromatography. eluate 


served 


graphed and concentrated ; the 
of the origimal conarachin fraction. 
This fraction showed 

ponent Fig. WD); 


nitroyven 


Chromatography of 
pore of only cor 
contains per cent 
x conarachin 

apparent 
O-O6, the 


In buffer of rome strength 0-5 } H 7 


sediments as one component with an 


edimentation constant of atu 


sedimentation constant is 12-6; at mtermediate ionic 
strengths. the pattern Is a 
With the uned for 
peanut protein by Johnson and Naismith®, molecular 
weights of 142,000 and 295,000 were calculated for the 
two species, This contirms and extends the observa 
of Johnson that there are 
undergo 


components ot the which 


mixture of these two 


Saine constants as ass 


Species 


tions and his associates 


peanut protems 
Further 
of x-conarachin 


work on the chemistry and on the metab 


olism during germination might be 
expected to provide more information on the nature of 
reserve protems. <A ful 
work will be published at a later date 
We are grateful to W. K. Bailey for furnishing the 
sample of carefully selected peanuts 
J. M. 
K. F. 
J. Evans 
W. B. Carney 
\. M. 
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S. Department of nenulture, 
New Orleans, Le 
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Acta Chen 
ind Sand 
kK 
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Use of Agar Diffusion and Fluorescent 
Antibody 


THe agar diffusion technique is 
contribution in the 


and 

analysis 
cli ftic ulty 
the 


very useful 
made a significant 
materials 
encountered when tryimg to 
precipitation zones is known to anyone who has used 
Successful photography of the zones can 


has 
the 


some of 


Howey er, 
observe 


of antigenic 


this method. 
be especially difficult to achieve 

By using fluorescent antibody in the agar diffusion 
procedure, the precipitation zones when viewed or 
photographed in the near ultra-violet range appear 
much clearer than with non-fluorescent antibody. 

Fig. 1 shows the zone pattern of the plate on the 
right when photographed using fluorescent antibody 
and specific antigen. The plate on the left contains 
fluorescent antibody and non-specific antigen. Fig. 2 
depicts the same materials when photographed 
without fluorescenc * 
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No. 4761 


Photographed using ‘black light’ and fluorescent antibody 


Phe method may be especially helpful if the con 
centrations of either of the reactants are limited 
RicHarp DELONG 
Depar ment of Biology and the Research Forndation 


University of Toledo 
Toledo, Ohio 


An ‘Apical Body’ in the Galea Capitis 
of the Normal Bull Sperm 


Work on the ultrastructure of the bull sperm! has 


been continued on semen from normal, fertile bulls of 
the Red Danish Milk-breed 
performed on 


These earlier investiga 
bull kept on we 


prior to osmium fixation 


tions were 
24-48 hie 
More recently we hay 


. attempte d to get the Sennen 
samples centrifuged as soon after the ejaculation as 
and two specimens have been fixed (1 per 
within 80 min. In such freshly 
prepared material the following new observations on 


possible 
cent osmium tetronxice 


the head of the bull sperm have been made 

Due to the characteristic tennis racket -like shape 
of the head (dimensions 8 x 4 x Ou 
eoronat sections through the full flat 
head have only rarely been encountered 


complete 
area of the 
spe rr 

For this reason more has been learned from the 
stich ot the 
Fig. 14 
section of this tvpe is marked with an arrow, and the 
schemat 1 (Fig. 1B) is based on this and 
similar photomicrographs 

The illustrations show that the sperm head contains 
with a 


shown in 


An especially well-preserved median sagittal 


sagittal ions such as those 


drawing 


a dense nucleus 0-2-0-3u in thickness (a—6) 
somewhat thicker base (a) and a sharp-pointed apex 
f The basal half of the 
thin but relatively 


») which torms a front edge 
nucleus is covered by a rather 
electron-dense post-nuclear cap (¢ 

The apical half of the mucleus is covered by a some- 
what thicker (about Olu) 
cap the galea capitis (d). 


and less electron-dense 
his strueture has been 
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deseribed earlier? in the detached state in a light 
microscope study ot the bull sperm. 

Along the front edge of the sperm head the galea 
capitis forms a characteristic thickening, which we 
have chosen to name the apical body (Fig. 1B, e-f) 
that the galea capitis 
post-nuclear cap are 


Our invest. gations indieate 
with its apical body and the 
completely enve loped by the cell membrane ot the 
which thus covers the entire cell without in 
terruption from the head to the tip of the tail 
Further details of this morphological feature will be 
published elsewhere 

The apical body consists of a more or less closed fold 
evilindrical 
This presents @ some 


sperm, 


f) and a thickening in which a narrow 
body or vacuole is situated (e) 
what smaller density than the rest of the galea capitis, 
and seems to lie parallel with the fold along the front 
edge of the sperm head 

In the median seetion of Figs. LA and 2, the fold ts 
seen as a hook-formed element and the vacuole as an 


oval less-dense area with a diameter of about O-lu 


lrawing of a 

sperm he of the nucleus; 

wost-nuclear eay galea capitis: ¢, 

il vacuole; f, fold of the apical bods 
(Drawn by Poul H. Winther) 


Fig. 2. Photographed using visible light without fluorescence 4 

ak j 

~ 

‘ 

B 
Fig. 1. A, Electron mierograp! 1,000) showing sagittal 
pene sections of several sperm heads from a normal, fertile bull. The i ag 
Seas head marked with an arrow is a median sagittal section including gh hes 
isan 12mg the proximal centriole at the base of the nucleus and the apical aes 
Snee body at the front edge of the { ft th ttal as 
sections the apical vacnol 
median sagittal section of t 

b, apex of the nucleus 
apical body with the api 
r, proximal centriol 
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Often the fold is more acutely bent towards the sperm 
head proper than shown in Figs. 14 and /, and 
frequently the space between the fold and the rest of 
the galea has been almost closed 

At. higher magnification the morphology of the 
apical body just described has been verified in sections 
of 12 individual sperm heads from 3 different bulls 

4 simular structure has also been demonstrated in 
the valea « spitis of rabbit sperm 

Most likely the apical body of the galea capitis in 
the bull sperm is a very delicate structure, so delicate 
that it can only be preserved and thus demonstrated in 
sperm fixed in the living state. Examination of the 
electron mucrographs of unsectioned bull sperm 
published by Hancock?® seems to present some support 
for this interpretation. The front edge of the head of a 


cell tixed in the living state (shown in plate 19a of 


Hancock's paper) contains a structure which could 
very well be identified as the apical body described in 
this communication, Whereas the head of a sperm 
which was dead prior to preparation for electron 
microscopy and which is illustrated in plate 196 of 
the paper shows no evidence of this structure. 

Erik BLom 
State Veterinary Serum Laboratory, 

Copenhagen, V. 
Brrcow-ANDERSEN 
Department of Biophysics, 

Statens Seruminstitut, Copenhagen, S. 
Blom, E., and Birch-Andersen, A., Nord. Vet. Med., 12, 261 
Blom, E., Skand, Vet. Tidskr., 35, 779 (1045 
Hancock, J. L., J. Exp. Biol,, 29, 445 (1952 


Structural Asymmetry in Cilia and Flagella 
Iv has become possible recently to deseribe the fine 
structure of cilia and flagella nm more 
detail than was feasible before, and 
a characteristic structural asym 
metry has been noted in the flagellum 
of certam flagellates! This com 
munication reports a similar asym 
metry in cilia and flagella of a wide 
re of Organisms 
The material investigated includes 
ciliate Paramecium multimicro 
leatum, and ciliated epithelia from 
uussel (Anodonta cataracta), frog 
Rana pipiens) and the rat. Furthes 
>bservations are reported on the 
tlauyellates Holomastiqotoides, Pseudo 
honympha, and Trichonympha 
For converience, the term ‘cilium’ 
will be used here to inelude the 
flavellum of these flagellates. 
rhe cilia are eylindrical structures 
containing a complex array of fibres 
oriented longitudinally. Their asym 
metry results from the arrangement 
of the nine outer fibres (Figs. 1, 3). 
In transverse sections of the cilium 
each outer fibre appears as a doublet 
with a figure-of-eight cross-section 
and bears two projections, or ‘arms’, 
that extend towards one adjacent 
outer fibre. These arms point m 
the same direction on all the fibres 
in a given cilium. This configura- 
tion could exist, theoretically, in 
two enantiomorphic forms ; the clock 
wise form may be defined as that 
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in which, to an observer looking outwards alon 
the cilium from base to tip, the arms all point in 
a clockwise direction. In the basal body, at 
the cytoplasmic end of the cilium, the arrange 
ment of the outer fibres is different, but again 
asymmetrical. Here the fibres are triplets; they 
do not bear arms, but each fibre is tilted imwards 
at about 40° to the overall tangent to the basal body 
The relationship between basal body and cilium is 
such that in the clockwise form (as defined here), the 
configuration shown in Figs. 2 and 4 is seen by an 
observer looking outwards from the end of the bara! 
‘ody that lies deepest in the cytoplasm’. All these 
structural features are essentially the same m cilia of 
all the organisms exarnimned. 

In order to determine whether a eilnun has the 
clockwise or counter-cloc kwise form it Is necessary 
to examine im the electron microscope an accurate 
eross-section ot known absolute orientation. With 
Paramecium, random sections were cut amd the 
orientation determined in the microscope irom the 
known asymmetry of the kinetodesmal fibrils?. With 
the other organisms it was necessary to know the 
orientation in which a section was cut from the 
specimen, and to keep track of it through late: 
manipulations 

The asymmetry has been observed in six individuals 
of Ti ichon ympha, one Pseudotrichonympha, one 
Holomastiqotoides, and six Paramecium; gill ep! 
thelium from four mussels; pharyngeal epitheliun 
from one frog; tracheal epithelium from six rat 
The following results were obtamed : 

(1) So far as could be determined, ail the cilia n 
any one specimen had the same enantiomorphie for 
an average of about fiftv cilia were examuned in eacl 


Electron micrograph showing a cross-section of a cilium in Holomastigotuides 
Electron 


micrograph showing a cross-section of a basal body in Holomastigotoides 
Fig. 3. Diagrammatic reconstruction based on Fig. 1 
Fig. 4. Diagrammatic reconstruction based on Fig 
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Ail specimens had cilia of the clockwise form. 
separate 


4781 


This apparent uniformity m such widely 
groups of animals suggests that all cilia, whatever theu 
source, have the same clockwise form. However, the 
occasional occurrence of the counter-clockwise form 
cannot be excluded 

Essentially the same arrangement of doublet fibres 
bearing aris also n 
example, from the sea-urchin’, butterfly’, and rat 
Gibbons, R., unpublished observations). (The 


frequent presence of extra components mot found in 


occurs many sperm-iails, for 


cilia is irrelevant to the present consideration.) It 
seems probable that sperm tails 
uuformity of assmmetry as cilia, but the difficulty of 
letermiming the absolute 
has so far prevented examination of this pomi 

For a mumber of years it has been known that the 
many animals is 
The most obvious, though not the 


will show the same 


ornentation Of cross-sections 


movement of spermatozoa from 
most fundamental, expression of this is seen when 
sperm into with an 


they usually move around on 1 


treely come contact 
»bstructing surface : 
n counter-cloekwise circles (as seen on looking towards 
More recently, Parduez’ has described a 


motion of the cilia of 


the surface). 
characteristic counter-clockwire 
Paramecium. Such asymmetry of movement might 
perhaps be related to the structural asymmetry that 
has been described here 

This work has been supported by a grant from the 
United States Public Health Service. 
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International ¢ 


Genetically Mixed Perithecia in 
Neurospora 


SANSOME! has produced evidence that the asci in a 


single perithecium of Neurospora crassa may originate 
Despite 


from more than one pair of gamete nuclei. 
Sansome’s evidence, it has been accepted generally 
that there is only one egg and one sperm nucleus* 
Sansome used a heterocaryon as one of the parents 
n her experiment, so that the genetically different 
sperm nuclei in each perithecium could have origina 
cell, If one 
still remains whether 


ted from a single multinucleate accepts 
Sansome’s results, the question 
or not the sperm nuclei in the ascogenous hyphw of a 
single peritheenm can originate from two or more 
lifferent conidia An this 
presented here by using an ascospore colour mutant 


answer to question is 
fs (tan-spore)*, 

A mixed suspension was made of approximately 
equal numbers of conidia from a ts culture and from a 
wild-type culture, both of mating type A. This 
suspension was used to fertilize protoperithecia, which 
had developed from a wild-type culture of mating 
type a on Westergaard and Mitchell's minimal agar 
medium. More than seventy-five conidia were applied 
per protoperithecnim. Fertilization was carried out 
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i mixed-type perithecinm, showing 
utaining eight colourless 


iture) 


is cluster fron 


ind segregating asci (the asci co 


ascospores are imm 


within 5 nun, after the mixed suspension was prepared 
to prevent formation of heterocaryons by the germin 
ating conidia. The average number of nuclei in these 
two kinds of conidia was determined by Huebschman’ s 
method® to be 2-6 and 2-7 respectively. After the 
perithecia had matured, 2,778 perithecia were 
dissected and examined under the microscope. All 
the perithecia examined were observed to have a 
single ostiole. Those with two or more ostioles were 
disearded. 

The great majority of these perithecia were homo 
geneous types, that is, they consisted entirely of asci 
segregating for ts and wild-type, or entirely of asci in 
which all the ascospores Were wild-type. There were 
1,231 perithecia homogencous for the segregating asci, 
and 1,487 homogeneous for the non-segregating asci. 
Sixty perithecia, however, were found to be hetero 
containing both segregating and non 
segregating aseci (Fig. 1). The mixed perithecia 
indicate that two or more sperm nuclei from two or 
more conidia can be involved in the formation of a 
The frequency of heterogeneous 


geneous, 


single perithecium. 
perithecia (2 per cent) would indicate that at least 
4 per cent of perithecia result from protoperithecia 
that have been fertilized by two or more conidia 
This frequency is considerably lower than that 
reported by Sansome, who found four heterogeneous 
perithecia in a total of eight perithecia examined. 

A count of the mature asci in 51 of the hetero 
geneous perithecia gave 933 of the non-segregating 
type and 692 of the segregating type. This differs 
significantly froma : ratio (7? 35:7, P < 0-001). 
showing an advantage of the former during the time 
of aseus formation. The ratio of the two types of 
homogeneous perithecia also deviates significantly 
from al: 1 ratio (y?=24-1. P<0-001), indicating a 
selective advantage of the wild-typ*® nuclei over the 
ts nuclei for their entrance into the protoperithecium. 
Further analysis, at present being carried on by one of 
us (T. E.), shows that the ratio is affected in various 
ways by the stocks utilized in the crosses, indicating 
that a number of factors are involved in this phenom 
enon. 

When this manuscript was in preparation, our 
attontion was directed by Dr. D. D. Perkins to the 
unpublished work of Grant*. Grant obtained results 
very similar to those reported here. She obtamed 2 
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heterogeneous perithecia from a total of 106 examined 
One of these two, however, had two ostioles and was 
double the normal size, indicating that it was the 
result of the fusion of two separate trichogym 
syat ems 

Tho supervision of Prof. T. Haga is greatly appr: 
ciated, Criticisms and corrections to the manuseript 
were supplied by Drs. D. D. Perkins and C. 8. Gowan 
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Flower Initiation in Trifolium repens L. : 
a Short-Long-Day Plant 


investigations into the photoperiodic control 
of flowering have led to the conclusion that 7°. re pens 
ix a long-day plant with a critical day-length of 
approximately 13-5 hr.t. It is also known that the 
response to photoperiod varies with temperature* 
the critical day-length beimg much shorter at low 
than at high temperatures Investigations reported 
here now show that 7°. repens reacts as a typical 
short-long-day plant. 

In a series of preliminary experiments, seedlings of 
New Zealan i Government Stock white clover, grown 
at average temperatures of 20° C. at night and 25 
during the day, failed to flower in long days unless 
they had previously received short days for at least 
t wk. Thus the response of 7. repens to day-length 
is similar to that of Campanula medium* in which 
short days are necessary for the attamment of 
ripeness-to-flower before long days lead to the 
initiation of inflorescence prumordia Within the 
strain of clover used, however, 5-10 per cent of the 
individual plants fail to respond to day-length in any 
way 

A series of more detailed investigations was made 
into the nature of this short-long-day reaction system 
in clonal material from the same source. Ramets of 
two selected clones of white clover, 4A and C, were 
yrown in glass-houses in which the temperature 
varied between minima of 15° and 21° C. at night and 
maxima of 21° and 32° C. during the day. Four day 
length treatments were imposed: SDs (8-hr. photo 
periods ; plants darkened from 4 p.m.—8 a.m.) ; NDs 
(unsupplemented natural daylight providing photo 
periods which decreased from 13 to LL hr. during the 
experunental period) ; LDs (16-hr. photoperiods 
consisting of natural daylight supplemented from 
4 a.m. to 8 a.m. and from 4 p.m. to 8 p.m, by artificial 
light); and CL (continuous light consisting of natural 
daylight suppleme nted by artificial light from 4 p.m 
to 8a.m.). Supplementary tllumination was provided 
by 200-W. ‘Sieray’ mereury vapour lamps ballasted 
with a tungsten filament which gave an intensity of 
approximately 500 ft.-candles at the leaf surfaces. 

In the first experiment, plants were exposed to 
either NDs or LDs for a preliminary period of two 


June 17, 1961 


months and then transferred into either or 
There were thus four groups of plants, each consisting 
of three ramets of each clone, which received NDs 
followed by LDs, NDs followed by NDs, L.Ds followed 
by NDs or LDs followed by LDs. Flowermg was 
recorded on twenty vigorous runners from ea h ramet 

Plants transferred from NDs to LDs produced an 
average of 0-S2 flower head per runner in clone A 
and 0-91 in clone C as an immediate response to such 
treatment No mitiation of mflorescence occurred on 
the plants of any other group; 9 months after their 
period of prelinunary treatrnent these were still 
entirely vegetative 

The first morphological sign of the transition of : 
vegetative apex to the reproductive state in white 
clover is the precocious development of a bud im the 
axil of the youngest leaf priomordium Such a bud 
appears in the axil of the first leaf prumordium to be 
initiated at the apex of a ripe-to-flower runner after 
its transfer from short to long photoperiods. Follow 
ing its initiation, this bud develops rapidly into a 
lateral inflorescence and the main stem apex reverts 
to the vegetative condition This pattern of de 
velopment is identical to that occurring in other 
Trifolium species®*" 

The minimum raquirement for both short days and 
long days has been determimed by more recent 
investigations. The response to short days was tosted 
by growing twenty plants of clone 4 for 2 months im 
LDs, exposing them to 0, 3, 6 or 14 SDs, and then 
returning them to LDs. The results (Table 1) show 
that in some circumstances initiation of imflorescence 
can occur in LDs after a prelominary exposure to as 
few as three SDs. 


THE Eerect oF TREATMEN 
PSCENCE INITIATION APTERWAE 


N f short day 


Avera number of in 


florescences per runner 0-000 
Standard error + 0-000 


The sensitivity to long days is even greater than to 
short days The combined results of two « \periments 
to determine the miminmun munber of long days 
necessary to bring about inflorescence initiation are 
shown in Table 2. In both experiments plants of 
clone A which had been grown in NDs for 3 months 
immediately before treatment were exposed to a 
period of CL and then returned to NDs. Under these 
conditions a single day of CL was sufficient to induce 
the initiation of inflorescence primordia 


Table 2 rHe EFrect OF THE DURATION OF EXPOSURE TO CoN 
TINVOUS LIGHT ON SUBSEQUENT INFLORESCENCE INITIATION IN 
SHORT DAYs 


iN of davs continuous 
light 6 


lotal number of runners Is 
Percentage of runners 
bearing inflorescences 100 


Some individuals within a population of New 
Zealand Government Stock white clover are thus very 
sensitive short-long-day plants at the temperatures 
used during the present investigation Ripeness to- 
flower will only occur m short days and, once this 
condition is attained, a single long day is sufficient to 
bring about inflorescence initiation. <A comparable 
sensitivity to long days has so far been reported to 
occur in only one long-day plant : Leliam temulentum’. 


| 
5 
Z 4 
Missour! 
(olumbia, Missouri 
Py Sansome, E. R., Genetica, 24, 59 (1947 He) 
Catcheside, D. G., The Genetics 1.001100 
73 (1947 
‘ 
Le, 
Ee 
ps In Lone Days 
O-105 Osl2 1-505 
+ 0-052 + + 
° 
: 


June 17, 1961 NATURE 


EXTRACTION 
DISTILLATION 


Perfect heat transfer 
Accurate temperature control 
Maximum safety 

Minimum attention required 


Extraction Units are available with three, four, or six 
recesses, accepting flasks up to 1000 ml., and a controller 
and indicator lamp for each recess. 

Non-standard units can be supplied to meet any requirement 


Macro-Kjeldahl Units are supplied for six tests HAA 
| 
accepting flasks up to 800 ml., with a controller and IAN 7A 


indicator limps fitted to each recess 
Units with two recesses are also available. All units 


are equipped with adjustable flask rests 
and are suitable for rack mounting 
Now available in anodized aluminium or stainless steel 


il 
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the most compact apparatus available. Fume tubes are fully oo 
adjustable for height and angle ASG 


Available from all Laboratory Supply Houses. [9 
Please request literature. 00508 
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FOR FAST ACCURATE REPETITIVE DISCHARGES 
BD Cornwall Continuous Pipetting Outfits 


AUTOMATIC REFILLING AND MEASUREMENT 


Repetition discharges iquid volumes from 0.02 Convenient one-hand opera- 
» 10 c. are swift and accurate with these BD tion—ideal for series tests 
CORNWALL CONTINUOUS PIPETTING OUT and repetitive injections 
FITS Simply press the plunger to discharge the 

dose—the syringe refills itself to the correct level. 


Using special accurately-calibrated Luer-Lok 
syringes, the outfits incorporate a spring-loaded 
plunger which can be adjusted to draw in the exact 


volume required and an automatic filling unit to 
feed the syringe from any flask or other 


reservour 
Four sizes are available-of 1, 2, 5 and 10 cx fi 
capacity——with cither 20 in (rubber) or 48 
(medica grade vinyl) feed ibe Spare valve 4 
sprin nd t ves are include ther 
spares and essories ncluding 2 in r 4 in 

annulae and a Swinney Filter Adapter—are avail- / 
BD CORNWALL CONTINUOUS PIPETTING 
OUTEFIIS have 101 ses in the laboratory and in 


the medical and veterinary fields Write your 
name and address in the margin of this advertise 
ment and send it to us for full details 


SHANDON SCIENTIFIC COMPANY LIMITED 
6 Cromwell Place, London, SW7. Knightsbridge 113! 


HOSLAB 
Regd. Trade Mark 
Laboratory Equipment 


GREEN’S HYDURO 904; 
New Agar-Agar Paper 


STAINS & REAGENTS 


for Microscopy 


the 


Sole Manufacturers 


Much thinner than ordinary Agar- 


Agar paper it is very much of: s» 

stronger when wet and the rate “EUPARAL” 7 

of filtration is much quicker than “MURRAYITE” i 
other specially made papers “MERSOL” 

If you are having trouble filtering in te 
Agar-Agar, use Green’s 904} — 


For details, write or visit See catalogue 5.7 


HOSPITAL AND LABORATORY SUPPLIES LTD. 
wie og FLATTERS & GARNETT LTD. 


Telephones: Clerkenwell 4840, 794) 309 Oxford R i, Manchester 13 
COMPLETE LABORATORY FURNISHERS Est. 1901 
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Early Flower Initiation in the Banana 


THe comunercial banana is typreally seedless and 


be propagated veyetatively by lateral 


vinieh appear on the true stem at the base of a lary 


plant. Dependimg on eli 


wte and season, a flower bud 
appears when the pose idostem: i 20) ft 

varietv Gros Michel) and only after a suceession © 
more than 10 leaves Recently however, on tarnmos of 
the United Fruit Co. in Hondura- 
shoots have flowered when only 2-3 ft. tall, while 
still attached to the base of a ‘mother’ plant, and 


following the production of seven or fewel leaves. 


These fruited suckers were noted in the field on 
conjunction with the application of a rapid method of 
banana multiplication’, which is based on the foremy 
ot immature lateral buds while harvesting the more 
matured buds as veyvetative ‘seed By this means up 
to 24 propagules have been obtamed from a smete 
planted bit within a year, The majority ot these 
foreed suckers have been normal and have flowered 
after the appropriate vegetative period. However, in 
at least 21 instances lateral buds have produced 
fruits after an abbreviated vegetative period and whil 
still attached to the parent 

The circumstances surrounding this early flowermeys 
were investigated inp Guatemala Invanably the 
fruited suckers appeared as lateral shoots from the 
base of plants that were themselves in flower In 
variably the suckers developed from: the latest formed 
viable bud those appearing close to the termima!l 
and through their early development at 
the time of the conversion of the apical parental bud 
to the flowermg state No rmore than one flowermg 
sucker has ever been observed to be attached to any 
single parent plant and all have been noted on the 
variety, Cocos, a dwarted sport of the Gros Michel 

The fruited small 


appearance but dwarfed im size, as im Fig. 1. There 


generally were of norma! 


were a mumber of variants ; some produced a series 


of bladeless leaves enclosing anomalous structures 
that resembled lateral inflorescences vet showed no 
flowers a few flowered direetly without any leaves 
Most significantly, however, all produced the termima! 
and clearly recognizable flower bud very early 

In three respects the plants involy ed were treated 
differently from similar plants grown in similar areas 


lv in 


All were wounded heavily and contimuous 
connmeXton with the multipleation technique All 
were provided with an extremely high level of 
nitrogen, as urea, applied as a side dressing Immature 
buds proxunal to the parental apex were forced at the 
time of the conversion of the parental bud to the 


flowerm state 


NATURE 


It is not likely that the luxury supply of nitrogen 


would eoncerned simce classically this would 
favour veyetative deve ani repre 
ductive tendencies. The heavy wounding must not 
entirely be discounted since the stiniudatory effect of 
wounding on plant and cell activity is well docu 
mented? 4 In addition, it has been noted that field 
banana fruiting abnormalities are almost mvariably 
associated with wind damage, imsect injury, machete 
cults, ol diirease imemlence However, the rarity ot 
such abnormalities would sugyest that the re Rprorise 
could only be elicited when the apex was in suscep 
tible stage, 

The third possibility relates the conversion 
tlowermy of the parental terminal bud to a simul 
taneous, but often less-efhicient, imaduction by the sane 
stimulus of a proximally located forced lateral bud 
In untreated plant (net indergomge multiplication ) 
ach buds would be rudimentary and would never 
cleve lop to form a sheot. Im tre ated plants, and even 
<o in rare imstances, buds sufti iently advanced to be 
influenced by an overflow of the parental conversion 
factor are low ated sufficiently near to respond. Dhes 
reby then be imperfect ly or wholly converted to the 
flowering status by the parental stumulus. Hence im 
the subsequent development ot the lateral shoot, 
where this 1s permitted, the newly acquired characte! 
is manifest as either a perfect o1 anomalous imflore 
cenee. with the number of preceding leaves dictated 
by the status of the bud at the time of its conversion 

Pertinent to this is a body of literature concernmye 
lateral inflorescences im the banana Invariably 
these have appeared im conjunction W ith the flowermy 
of the main axis and have involved buds vers close 
to the terminal bud. The rarity of such oceurrence 
in the field undoubtedly relates to the observation of 
Skutch® that buds do not form along the elongated 
true stem of the fruiting banana Should buds occupy 
sites along the elongated axis, and should their later 
development occur, then the lateral inflorescences of 
(ithosh® could be explamed by the overflow mechanism 
outhned above 

The oceurrence ot these early flowers ts important 
from the pomt of view of the theory of flowermg Fo! 
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mfluenemyg 


years attenypts have been made at 


onset of flowermg in the banana, as ha 


bout 


thie 


in the pineapple without con 


version of these young buds at such an early stage 
that there is a good probability that the 


older 


nmilicates 
meristem of plants also can be mfluenced if 
treated appropriately The benefits of 


habits of a « 


such control 


over the fruiting onunercial crop need 


not be cliserssed 


W. G 

D. E. 
Department of Plant Physiology, 
Vining C. Dunlap Laboratories, 
Railroad Co., La Honduras 


BARKER 


DickSON 


Lire, 


1932) 


Rot. Ga 
1046) 


ENTOMOLOGY 


Control of the Responsiveness of the 
Blowfly to Water 


in the blowfly (Phormia regina, Meig. 
The present 
related 
intake 
was 


‘HUNGER’ 
has been the subject of several studies 
experiments were undertaken to examine the 
problem of ‘thirst’ or the control of water 
Bolwig? that blood 
correlated with responsi VEeness to walter applied to the 
tarsi of a fly. Wolbarsht® suggested that the response 
of the contact chemore ‘eptors tO water was increased 


showed Osmotic pressure 


in desiccated flies. Since ingestion is primarily con- 
trolled by the taste reeeptors', such a relationship 
would provid» for a direct and specific regulation of 
ter ingestion. 
Flies, if dehydrated enough, reflexively extend their 
proboscis on contact of the tarsal or labellar chemo 


Normally, taste thresholds 
effective 


receptors with water 
the 
tance in solvent 
that 
used Only 


uniformly 


ire expressed as 
test sub 


number of 


concentration oft 
In the present case, the 
responded to water the 
flies included that 


was 


measur those were 
were 

plished by 


ehloride in a sealed 


the 


utive or positive on each o 
Dehvdration was accom 
flies 
Water-negative controls 
ree population that had been 
or that had been 

eTions were given 
Dethier! | stated 
performed 
the myection (Table 1 

Water-positive fli ndered negat 

ections of distilled water mto the 
1-3 The effect was 
persistent (exp amd depended 
re peated 


le sts be fore Treatroient 


continemment the calerum 


over 
vesse! 
were Tre miber 


kept im the 


water atter 


room atmosphere 


given che ition 
is described by ‘vans and nless 


otherwise, tests withim 5 min 
were 
(exp. I 
on the 


injeeted injections) Injection of 


and 7 or large (exp. 6) voluwnes of 


(exp. 5 
hvper-osmotic solutions into the water-negatives did 
On the other hand, these 
same injyections did, like distilled water, make positive 
11) Some of the treatments 
produced a high mortality, but the effeets the 
water response appeared specitie since the flies would 
respond normally to dilute sugar solutions after the 
xp 3 6 


small 


not render therm positive 


flies negative (exp. 8S 


on 


most severe treatment 


NATUR 


Table 


nided afte 


indicates 


rwards to O 1 M su 
distilled water; the 
indicates saline tour tin 


* Resp 
Water 
ref. 


wes Thre 

Since, however, all the foregoing procedures that 
were effeetive bloeked & response and none eleited 
one, it was crucial to reduce blood volume and thereby 
elicit responses to water. The only effective method of 
bleeding Phormia is to eut off the torelegs near the 
base and compress the thorax on all sidest. In this 
half the blood can be expressed with 
little damage to structures other than the forelegs. In 


way up to 
the present experiments all the blood was removed 
Although the 


eontact 


that could be with gentle. pressure. 
forelegs are important bearers of chemo 
receptors, the other two pairs of legs, when stimulated, 
can produce proboscis extension 
lation of flies desiccated until 
responsive to water, most of the remaimiuler were made 
positive by bleeding (45 out of 53 The result 
dramatic : as quickly as the fly could be tested after 
bleeding (a few 
obtained when before there 
bleeding was deliberately traumatic 
could be obtaimed as the animal died 
originally water-positive, bleeding 
(12 12). The 

obtainable seemed markedly les in the positive than 
in the negative flies; and it seomed that the few 
flies that did not respond after ble ‘ling those 
which the greatest could be obtaimed 


if blood volume was above a certam level, 


If a uniform popu 


was some beeame 


Wats 


seconds), vigorous re sponse Was 

Kiven when the 
a feeble response 
In flies that were 
the 


blood 


more 


lid not alter 


response out of amount of 


from volume 
Apparently, 
bleeding could not reduce 1 
threshold 
population were bled 


suthiciently below some 


value Similarly, when members of a 


had been given 


water To 
tout of 13 


Bolwiy 


repletion, few were made water positive 
vith 
blood oOsmotre pre Ssure Truly well be a tunetion ot body 
blood volume The results, however, 
that neither osmotic nor 
the concentration of any blood constituent determines 
sensitivity to Moreover, they clo 
suggest that blood volume via a rapid acting (neural) 


These results do not conflict 
water and 
demonstrate concentration 


wate! strongly 
pathway sets the sensitivity of some ¢ lernent involved 
in the feeding response. Since some aspect of blood 
is the effective agent, 
likely a mechanoreceptor. Although dehydration of 
the chemoreceptors as the mechanism cannot account 
for the present results, Wolbarsht’s® suggestion that 
chemoreceptor sensitiIVITY 18 the regulated factor is 
tenable. This might operate in two ways: either the 
also affeeted by 
aspect of blood volume 


volume the detector is most 


chemoreceptors (one or both) are 
mechanical stimuli and some 


Exper Kes pron 
ment of befor wative 
N flies treatment after 
treatment 
ul. wate Ine 
Tes) 7 ul. 2 M glucos 
Barker, W. G Trop. Agi 36. 275 
Haberlandt, G., Beitr. Allg. Bot.,2, 1 (1921 Js ‘ pl 
Konner, J., and English. J.. Plant Physiol. 18, 331 (193s 
Kruyvt. W Verslag y Proeftu te Roskoor A “4 «i l 
h, A. K und Chakravort 4. Bull. Bet. Bengal, 3. i140 salin 
1949 
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478! 


s an effeetive mechanical stimulus, or mechano 
receptors elsewhere miluence chemore ceptor discharge 
Neither of these unprecedented 

Hodgson and Barton have evidence ihat 
bending of a chemosensory hau does alter verv 
predictably) the cells 
and there are many demonstrations of 
afferent 
central nervous system? However, 
electron microscopic (Dethier, 

studies have not revealed 
chemosensory cells The 


mechano 


possibilities Is 
Browne® 
(not 
response of the chemosensory 
to chen icals: 
the control of sense organ dir "b: harge by 
neurones of the 
histological> and 
pr rsonal 
nerve terminals om the 
equally likely possibility remams that the 
receptor discharge sets the sensitivity of some clement 
further along the path of the feeding response This 
latter mechanism has been shown to be the case for the 
taste thresholds te 
unknown conn 


central nervous system 


regulation of sugars! 


solutions in the foregut via an xion 
(neural or hormonal) with the 
determine the behavioural sensitivity of the fly to 
indicates that the 
discharge of 
tspecifie regulation 


siygars. Sunes vidence ingestion 
of both 
the same 


of sensitivity to water at the level of the 


sugars is evoked by 
only 


and 
‘chemosensory cell 


water 


renrisery cell 


would appear at first sight to provide for an medlepen 
ilent regulation of water and sugar ingestion 


this is not 


but as 
ill be shown elsewhers necessarily so* 
There is 
controlled (Dethier, 
Additional details of the 
other data relevant to the regulation of water 


evidence that the two ure independent ly 


personal COnununication 


present and 
tion will be d elsewhere® 
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VIROLOGY 


Multiplication in vitro of a Nuclear 
Polyhedrosis Virus in Insect Amcebocytes 
of nuclear polvhedrosis virus has 
from 
wath of the larval 


CULTURE, 


been achieved, t in cells derived what 
to be the outer epithelial + 
Crrace reported vim 


expla its of the 


ype aur 
ra' 


eells from 


ovariole of 


Induction m ernie 
organ 


method tor the 
usually 


preparation of primary monolayers 


abundant supply of larval heero 


using the 
‘pidoptera 
deseribed 


evtes of one easily muaiss-reared species of Le 
Hubner). is being 
in this tvpe of cells for viro 


Peridroma 
elsewhere? Our interest 
stimulated by the 
from vertebrate 


logical work wa encouragimg 


results obtamed with similar cultures 
lenkoevtes®. Furthermore, it is not 
according to Wigglesworth®, that the cells 
from the » larval « riatintamed 


improbable 
migrating 


explants of the variole 
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are formerly ache rent 
Issues 

attempted infection, ¢itro, of 
Valar 
nuclear polyhedrosis viru 
negative Formation of the 
inclusions Was observed by Glaser only when infection 
of the hwmoecytes occurred in vivo, and the cell 
transplanted n vitro, 1-12 days following infeetror 
of the animal. The t 


experiment could have 


(laser 


The results were 


from larvee of 
with 


typical intranuclear 


lack of n Glaser’s intee 
been derived trom a 
virus adsorption, or more likely 
the labile Berkefeld filtrate 
at a time when filterable 
used 


lack of 
from inactivation of 
or trom its preparation 

extremely 
that 


require 


elements were 
hypothes 


of the 


rare in the larviee 


the early stages virus 


particular organ or tissue or 
dition” is not supported, in 
Investigations, as Wwe have achieved direct 
wm im the 


some particular con 
part at least, by om 
Infeectior 
of amobocytes particular 
environment of our cell cultures 

mstar larves of sci 

nun. No. 
of mednun 

blood 
After 


‘ina gas nuxture of per 


The yiles of sixth 
are cultured on Corning 22 22 
Petri cdishe with 4 ml 


per cent 


in 


contamimng 15 homologous 
plasma and foetal bovine serum 
20 24hr. 


cent oxvgen, 3 cent 


pent cent 
¢ prog 


incubation at 25 
earbon dioxide and 96) per 
monolayer of sungle cells 
and polynucleated syneytia is formed (Fig. 1) Th: 
medium os discarded and the 
balanced salt solution’. The virus 
Larvee of 
r polyhedrosi 
alter 


cent mitroyen, a 


eulture cells are rinsed 


with 3-5 4 mi. of 


SUSPeNSLON IS prepare as follows 


showing the definite syndrome of n iclea 
eventh day 


laterally, 


are anssthetized at the peroral 


their integument ts cut along a 


and the inte 


mifection ; 
longitudinal line, tract, with th 
Malpighian tubules, ts cosearded Th 
parts of the larvae are placed mumediatels 


tinal 
( and 


reaming 


4 
j 
ti 
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Maer, and B tein, D. Z. Tierpsych.. 15, 129 (1958) 
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the il which are tyvpieal for normal larval ar hoevt if 
or 
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yrinder, with 
\ftes 


> im. at 


Ten Broek tissu 
eulture per 
the fluid is centrifuged for 


3.2001 


na 
larva homogenization 
N speed 
head of 


order to 


p.m.) in he horizontal swinging 
in International clinical centrifuy int 
elominate the larger tissue particles and the polvhedral 


erred to 
1) rim. a 
Servall SS 1 


nelusion bodies Phe supernatant 
cellulose itrate tubes and centrifuged for 
angle rotor a 
The final 
passed through a *“Millipore 
ula Millipore’ filter 
with the 
for 3 4hr.. at 25 C. in the gas mixti 
here After thi the « 
d sal tution and supplied with 


ith 


Superspeed centriftipe 


Supernatant Is 


nuecrotibre glass pre filter 


The 


pore size 


are ViIrtis 


Inpren 


with 


period iltures 
to which 
the 
changed and 


the 


mil. of fresh « 30 per 


al howine has been 
after infection the medium 


rad clay 


fourth to sixth day infect ilture 


d. The cover glasses are rinsed with balanerd 


solution in a small Coplin staining dish, for about 
the balanced salt soblut replaced with 
Brasil’s flaind (12 hr.), the slides are 


repeated changes of 700 per 


rinsed 
cent 


thanol and stamed 


overnivht ina l per cont solution of Giemsa’s stain in 


W/112 phosphate buffer, at pH 7-17 

pertormed in SO per cent ethanol contaming 0-5 pen 
clehy 
ounted 


Differentiation 


cent glacial acetic acid The preparations are 


drated acetone tures and 
Caedax’ Bayer 

Infection with 
produced the 


observed 


polvhedrosis virus ariel 
tvpical Sen oft evtological change 


The effect 


evident in the nucle: of 


evtopat hogenic 
large, flattened 
tha lo of 


particularly 


the amurhoeytes plasmatocytes “ basso 


phila, central condensation of the chromatin mass 


formation of the and formation of 


anmean muroiitiant 


t hie polvhedral inclusion bodies within the n 
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inmg their phe 
al chromatin mass were 
eells can be 
the brigl 
even at low 
cells sometimes appear 
these promary 
fro by the 


work on viral multiplicat 


ot 


tyation Wis 
E2307 


Inte 
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GENETICS 


Effects of Maternal Age on the Incidence 
of Congenital Abnormalities in Mouse 
and Man 


THe value of data from laboratory animnals for the 


interpretation of the 


incidence of congenital abnor 


human Was first 


o by Wright! Results have 


two-point backeross linkav 


pomted Out sore 


tire ay obtamed from a 
balanced experiment in 
shown an effect of maternal ave both 


this 


the mouse have 
purpose of 
communication is to present these results and discuss 


phenomena mm human 


on viabilitv and recombination. The 


their 


implications for similas 
The 
pallid 
known to be 


ised in the 
fidget 


linkage experiment wer 
both 
\ Both 


fairly severe 


factors 


and they are recessives and 


in linkage group factors are 


venerally associated with reduetions in 


viability and fertility “he results were obtained from 


ana repulsion heterozy ites 
A summary of the results. 
of the 
Following Fisher*®. the 
fidgets, pallids and ve 
was analysed after applying the 
transformation. A more detailed analvsis of these data 
will be published elsewhere 
The linear im the 
vith maternal age is) highly 
significant at the per 
other 
but a 


coupling 
pallid fidget males 


analysed 
weordimg to the ave matern jrirent., is given 


in Table 1 


proportions ot 


ssiom of the 


combinants with 


maternal age angular 


proportion of fidqets 
and the 
cent 
hand, 
highly 


worth 


revresspon 
sigmuificant 
quadratic 


level 


reyresspom is 
The proportion of pallids, on the 
shows no significant linear regression 
seems 
lyet 

the major decrease 


significant quadratic component It 
that the deterioration in / 
ipparently starts before 


noting viability 
in litter 
size 

The linear regression of recombination fraction with 
increasing maternal age is significant at the 5 per cent 
level and there is 
departure linearity \ 


no evidence for anv significant 


from significant downward 
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ts i Just as studies mo omice may help tin iterpretinme 


} ral pt nomena. result from work on human 


beinys tay also be of relevanee to the interpretation 


of mouse clata For example. Karn and Penrose 


' ere most favourable to survival Probability « 


survival, therefore howed parabolic variation with 


a4 parity It is interesting that pal f viability. and pro 
bably also fidget show tbolr 
ariation with maaternal age No fas been 
te wis made to separat the effects of maternal age and parit 
in these results: but the two are clearly highly corr 
l percent. § Ay te test ¢ ilweight bsery lated. Certainly fidget. and to a lesser extent pallid 
redduce birth weiocht so that an initial merease in 


birth weight mav well account for ther motial merea 


trend of recombination with maternal age im mac in viability 
as also reported by Fisher Phe phenomenon 1 An initial decrease in the meodenc of spina bitida an 
vell known Drosophila and hy irocepha is With mmereasimy maternal age in 
Monvolisin imo man is mow known to be caused by human deings was found by Edwards!® Pista vines 
ancuploidy for one of the smaller somatic chromo well reflect a similar phenomenon to the initial increase 
This is most probably the result of n pallid and fidget viabilitie n the mice 
non-disjunction for the relevant chromosome Mon Phe parallelism between effects on the incidence ot 


volism rs also well kmownm to umerease Wi congenital abnorroalities in mouse and man. which is 
maternal age Karly work with Drosophila showed lustrated by the above data. serves to emphasize 
that am meres f non-dispunetion was genera the mutual benefits to be derived from workers on 


associated with a& ceeredse IN Cross: Ng-OVET Thu either organism studving each other's results 
the imcrease in the meidence of mongolism in man grateful to Prof. K. Mather for directing my 
refiecting am mnerease attention to the relationship between mon-disyunetion 


decrease in the frequency of nd crossing-ovet 


effect of W. F. Bopuer 


mav well have a common origin tm th 


maternal ave on the eflicreney of chromosome pairing Department of Cronets 
“at TheLosts In rve. Rees and Navior? have shown University of Cambridge 
that ck lopmental Variations within an anther cause t, Vat.. 60 
significant differences m chiasma freoueney. Chiasma t K. AL tu. 3 
formation and chromosome pairuw may clearly be c. B.. 4 Wash 

considerably affected by developmental differences 248. | 
such probably oceur m the ovura of the ageineg Penrose. L. 8 R 115. 4 34 
mother In fact Polant ef have suggested a th Ke 13 

mechanism for the wav im hieh this might Ang 


ermal ave and order of birth on a L. J. Ment 


have beem extensively studied for 


Penrose® Phe incidence of congenital deformities 
ir anencephaly 

» In gem — 5 Variation in the Behaviour of Different 
marked merease with mereasuig matornal ace les Genotypes of Drosophila towards 


Odoriferous Vegetable Oils 


are abnormalities which cannot be ¢xplamed by an 


simple genetic hypothesis and which are considerably 


ubpect to environmental mifluenmces. as rs well illu Drosoph la are repelled by eeTrtain odours : the 
trated by remarkable results An repulsion from medium containing peppermint 
increase in the frequency of white spotting im gumea shown by adult flies can be converted mto an attrac 

pius was also found by Wright twom marked tion towards such food by exposing the madividnals as 
contrast to the decrease mun the number of fife inal larvie or adults to the odous lt mught therefore be 
later pallids, with ne matercal age im mies expected in a population exposed to two or more 
In general it seer ikely that anv convenital odours, for example, food plan that part of the 
abnormality assor ite«d w hoa sing! Mei differenes population could specifically adapted to on 
hould show an inerease m incidence with maternal and part to the alternative odour. Disruptive selee 

igre Such a factor is likely to be associated with tion of this type could well give rise to polymorphism? 
fairly severe viability disturbances, iJthough perhap or even biological races, and the work reported her 
not so severe as in mice because of vw lack of mtra was part of an att mpt* to proces divergence within 
uterme However, a decrease im incidence rons by such means, though Thodayv' and 
vith maternal ave certainly does not mecessarily inply others have already demonstrated experunentally the 
a simple venmetic basis Thus it ha been shown im produetion ot polymorphism “a8 an outcome oft 
uinea pigs? and im mice! that the incidence of poly artificial disruptive selection 

dactvlv deereases with maternal agi In both cases About forty etherized 1D). melanoqast were placed 


the variation was probably basica'!y non-genetical in a tube connecting two half-pint milk bottles, Th 


} 
44 
FEWALE HETEROZS rt 4 leveloprn ntal Variatior It is. perhaps, SUrprisin 
that it did not follow the same course as the develop 
Pot | mental congenital abnormalities in humans 
ed 
3 
showed that buirth-we ht immereas th parity and 
oe 
4 
| 
Ate 
happen 
nmumber of ce iris hdwards, J. Brit. J. Ved. 
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atior fa pta 
I 
ie i” giver hoi f normal f 

i per t i nt junit 

nt vende Solid bol svinbols, egus la 
based on at ight replicates 

wi int stocks when giv i 

nel nt lav i isvmbols. fl 
l th at tr Re Eact 


one bottle was a spoon with food contamimg an 
adulterant, in the other was a spoon with normal 
ood. The mumiber of flies in each bottle was recorded 
after L hr. and after 24 hr.. at which time the numbers 
of eggs laid were also scored. Flies were adapted by 
raes enlture in bottles with adulterated food W here 

ore than one generation of adaptation took place 
thy vere transferred to new cultures at mtervals of 
venty caves 

yr. shows the re ot unadapted flies, om 
veneration adapted flies and six-generation adapted 


flic fa wild-type stock (Drontie ld) presented with a 
choice of normal and adulterated food, for three 
adulterant The black points represent the mean 


number o flles m the bottle with adulterated food 
mean of two counts) as & ps reentage of the total. The 
cireles represent the an mumber of eggs laid on the 
aclulte rated food as a percentage of the total 


e response to food contaming 2 per cent pepper 


int esxenee (Fig. la) is clearly one of increasing 
attraction with imereasing adaptation After six 
yenerations of adaptation to peppermint food, tlie» 
choose to lay eggs on this, rather than on norma! 
fool: though as individuals they do not show so 


marked a preference for remaining on the adulterated 
food Fig. 1) shows comparable data for food con 
taining 7 per cent juniper oil, and clearly the pattern 
of response, both of flies and egg laving, is similar to 


that found with peppermint food By contrast. flies 


reared on food containing 3-5 per cent lavender oil 
ul more repelled by such food than are thy reared 
normally (Fig. le). The proportion of eggs laid on 
adulterated food by six-generation adapted flies 

s than the proportion laid by one-generation adap 
ted flies. Comparable egg-laying data for unacdapted 
flies are unfortunately not ava lable because of cultrure 


failures 

Two mutant genotypes | and tested 
unadapted and one- generation adapted flies with 
tood econtamimny lavencde r oil produced results shown 


in Fic. 2 The th at ep stock resembles the Dronfield 


tock in that adaptation mereases the re pulsion of the 
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adulterated food for the flies The 
behaviour of the se cp e flies is unaffected 
by rearing on food contaiming lavender 


. 60 | In two strains adaptation to food 


containing lavender oi] produces mereas 

40 ing repulsion from such food, and we do 
—~ not know whether these behavioural 

40° changes are the result: of physiological 
conditioning®. natural selection, or both 

proce It Seer ris highly unlikely 
. that only the conditionmy process ts in 
volved, for considerable mortality was 

observed in the adapting cultures, and 

the stocks of Drosophila used are known 

to be genetically heterogeneous The 

adaptat sensu biological efficrency) 
1 of the populations to lavender food after 

siX yenerations of exposure to such food 


Fig. 2 must be greater than the mitial level of 


tL toad cor adaptation and therefore adaptation to, 


h - and preference towards lavender food 
are negatively correlated Lavender oi! 
il food essence Is TONIC and a behavioural 
at we tendency to avoid it, when a choice of 
food with and without it Is presented, 
probably confers advantage 

in such an environment 
It is unlikely that the distribution of lavender oil 
in the eulture bottles was heterogeneous, for the oil in 
solution was mixed into the food whereas the latter 
was liquid. Thus the increased repulsion with adapta 
ion demands that relative ability to survive on 
avender food and relative distaste for this food are 


t 
effects either of pleiotropy or of rather closely linked 
yenes Whatever the mechanistn controllmg the 


variation tor it 


+ 


behaviour. it is clear that genet 
exists within the Species 

The only other example of a similar situation which 
we ja a ln en able to find Is that che seribe d tor Le ptino 
tarsa (Colorado beetle) fed on various species of 
Solanum®. After feeding on potato, larvee and male 
adults preferred horsenettle to this plant After 
feeding on horsenettle all indiv iduals preferred potato 
to this. and after feeds on bitter nightshade this was 
rejected for horsenettle. Clearly only a conditioning 
process and not natural selection is involved here 

In any biologiea! population in which this pheno 
menon of adaptation producing relative distaste 
oceurred, the chances of evolutionary advance to the 
formation of a biological race via disruptive selection 
would be minimel, but the poprilation might retain Aa 
greater range of exploitable habitat and hence greater 
versatility. Nevertheless since, as our results sho 
genetic variance for this character is available in the 
species, it 1s possible that some populations could 
product polymorphic systerns based on behavioural 
differences. 

\. J. CLUTTERBUCK 
A. BEARDMORE 

Department of Geneties, 
University of Sheffield. 
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Meetings marked with an astercsk = 
Ay 
Monday, June 19 
ROYAL GEOGRAPHICAL Society (at 1 Kensington ¢ Registrar 
| ~ it 3 pom Annual General Meeting 
i 
we 
PLasTics INSTITUTI n of Electrical Engineers CHAIR OF CHEMICAL PATHOLOGY In the rsity Coll Ibadan 
i fon dal ontere Nigeria Ihe Secretary, Senate Committee n Colleges Overseas 
fucation and ining it ties Industry 
Special Relation, University of London, Senate House London 
1 Hort Westy Londor Kegistrat The t niversit Reading (Jul 
. = LecTURE! Secretar Che University, Aberdeen 
LecTURE te teach ancient philosophy of th 
The Univer 
OLIVER PRUsT. and the THE STUDY OF FRRTILIT honours degree including chen 
the Large Leeture Theatre, Lon Hygiene and Tropical i higher sree working on problen 
Medicine. Key st t tiower Street, London, W.C.1 to pa related to « ition under Dr. P. H. Plesch—The 
kes. Biological Control of ¢ eption Registrar, Univ ty f North Staffordshire, stall 
Fifth Oliver Bird Lecture 
SENIOR LECTURER 01 
tn rsit\ ba lor 
UNIVERSITY LON Dos iat) Med sol PROFESSOR OF 
London, Dueat K London, W.1 at 2p Tyrrell The Secretary, A { 
K EX] he Common Cold I 36 Gordon Square, London, W.C.1 (Australia and Pe: 
ROvAL METEOROLOGICAL SocreTY (at 49 Cromwell Road, Lot London, July 
it pa t Paper RESEARCH STUDENT (With an honours degree or equivalent que 
fication) IN | 1A Prof. G. M. Burnett, Department of 
SOCLETY ANALYTICAL CHEMISTRY. MickOcHEMISTRY Ge Chemistry iw 15 
it Beat Tudor Street, Lond E.C.4 it 6.30 Leert NYSIOLOGY The Secretary 
n Meeting Quantitative Paper Chromatograpt tr rm 
iby Mr. E. Hunt and Dr, Gres Lt itv of Sydney, Australia 
vealth. 36 G (Australia and Londer 
ie BIRKBECK CoLLeck « Theatre. Malet Street, The CHEMISTRY in the University of Cape Town, South Alt 
London, W.C.1), at 4.15 Prof. (Minister f Agr he Secretary. Association of Universities of the British 
R u Spontaneous ¢ t Suspens 
facron sand Phase Particles 
SENIOR LECTURER IN PHYSIOLOGY at the Universit f Queensland 
Australia secretary, Association of Universitie f the Britis! 
Friday, June 23 Commonwealth, 36 Gordon Square, London, WC.1 (Australia ane 
London July 30 
Prof. Riccardo Passerini (University of Catanta Retining Pr IN CUVEE riics) at the University of Melbeurne 
eases and Petrochemical Raw Material Sources”.° \ li, MEE ociation of Universities of the Brit 
Commonwealt ire London, W.C.1 Australia and 
‘ 
APPLICATIONS ar nvited for the tollow tment 
before the dates mentioned 
LECTUREE with jualifieations pare mathenat is iv wit n interest in fuel tech 
MaTHEMATICS (Grade Toor The Registrar (Room 22. O.R.B.) CHEMICAL TReHNOLOGY- TI 
The Universit Reading (June 21 and Technology, George 
Loay—The Registrar, The Universit 
ASSISTANT LECTURER, Grade B (witt 
chemistr rap equivalent high qualification, and | ul Hue 
degree) IN THI OF CHEMISTRY AND BioLoGy, to assist of Child Health, The Hospital for Siek ren, ¢ at Ormond eet 
with teaching in stional Certificate and Graduat London, W4 
courses with special ! to inorgan and analvtical chemistry LECTURER (preferably with a higher degree and res 
, The Registrar, Welsh College of Advanced Teetnolog Cathay in an industrial environment) IN METALLURGY tn tle Department 
Park. Cardiff (June 24 f Materials, to lecture at postgraduate level on the fundament 
SCIENTIFIC OFFICEE SENIOR SCIENTH? (graduate metallurgical aspects of techr r proce «—The R rele 
ae perienced in agricultural t rch), to assist the Head of the Field College of Aeronaut Crant Klet Huck Pt: 
Lx periment Sect Secretary Rothamsted Exper ital MASTER TO TEACH PHYsics I th College 
<tation. Harpenden, Herts (June 24 Plymouth, Devon 
ASSISTANT LECTURE r LeerurReR (with sy 4] qualifications tn KERADE t yineering and adequate 
yeomett Phe Secreto Birkbeck College (Up a PRINCIPAL 
versity of London), Malet Street, London, W cal engineering ap 
CHAIR OF BACTERIOLOGY The Registrar, The | t Mar IN ELECTRONICS 
ster Jun rh hampton College of Advanced rechnology, St 
Ween DEMONSTRATOR IN The Registrar, University College John Street, Lollden, E.C.1 
staffor Kee ft June RESEARCH Sm (preferably with a 
KESEARCH AssisTAN homeours r prospective graduate IN THE CLINICAL BACTERIOLOGY Lat 
met n hotat r agricultural botar IN AGRICULTURAI and Secretary, University College Hospit Giower 
Au itur Sutton Boningt to carry it « logica i RESEARCH ASSISTANT (sciet yraduate, with an intere 
t natural hybrids between ryegrass and meadow fescue biology hemistry), for dut oncerned with the inves 0! 
4 rm Registrar, The t Nott vhan ( mmunological probler Phe Regional Director Blood 
RESEARCH FEI sith per het tr Ser Law Hospit Carluke, Lanarkshire 
t and int t chet il aspeets of biorhe tr SCIENTIFIC OFFICES r SENIOR “OE tably 
(er. IN PHYSICAL BIOCHEMISTRY at John Curtin Sehool of M ul honour raduat THE TMENT 
K \ustralian Natior University The Seer Ass for work concerned with microt of the mu Secretary 
‘ juar National Institute for Resea Dairving (University of Reading 
Ww \ustral nd Leow n, dus Shinti Readir ti Ref. ¢ 
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its beginnings may well 
represent ¢ of mankind's first faltering steps 
towards a civilised existence; it is certainly vita 
now to his continued existence. It is practised 
he most part—in the pastoral atmosphere 


that has characterised it for centuries, but the 
scientific skills of civilisation have gradually 
modified the practice from one of mere select 
and adaptation to environment to one fully 
risant of nutritior al requirements. The farn 
year may be controlled by season d weather 
of the farmer's stock are 
becoming increasingly independent of them. 
The feeding stuffs industry has contributed 
significantly to this during the last few decades. 
From the first simple approach that pressed protein 
residue—the by-product of the oil milling industry 
would provide a useful supplement for stock 
feeding, it has developed to provide a range of 
balanced diets to suit all Kinds of farm stock. 
Unilever have been engaged in researc h into 
feeding stuffs ever since Lynn pioneered the first 
balanced ration for cattle, pigs and poultry, and the 
work has gained from collateral studies in human 
nutritional requirements, particularly of vitamins 
Today, research is being carried out mainly at 
Colworth House in Bedfordshire, and here Dow and 
his colleagues are engaged in a series of studies 
Bellis on minerals and energy balance in pigs: 
Burt on ruminant metabolism in relation to calf- 
.rearing: Thomson on factors affecting milk quality 
and Pearson on protein utilisation by poultry. In 


collaboration with Hurst they are also studying the 


influences of bacteria on animal nutrition. 
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this Division, already the largest manufac 


ils in the Commonwealth, gives rise to 


{1 Honours degrees and Research experience, 
ve thinking, for 


1c work aimed at the discovery of new 


studies of polymerization reactions and the 
f the products ; 


new products and processes from the 


laboratory scale up to the production plant 


Schemes are in operation and for married 


men temporary lodging allowances are available, and assistance is 


hase and removal expenses 


Plastics Division, 


Bessemer Road, Welwyn Garden City, Herts, 


quoting reference No. 5122/Y 
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Good prospects for promotion to Principal Scien- | tha 
tific Ont salary scale, £1,716 to £2,418. Op 
port t for establishment with super 
an mn under ag Laboratory expects t 
n to Crowthorr Brackne Berkshit i 
ey. Harmond 
! 
™ 
1 
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JOHN LYSAGHT (AUSTRALIA) LIMITED 


require 


RESEARCH STAFF 


CORROSION RESEARCH 
ans experience and 
f the under-wat 


protectior 


4 Research m 


and under-wat 
taces xt 


oot 


METAL ES RESEARCH 


AR if with prior exp 


id silicon steel s t and stmp and galsa 


conditioned, w 


ories with a 


f i are interested, please apply in wrgag to THE RESEARCH SUPERINTENDENI 
JOHN LYSAGHT (SERVICES) LIMITED, (.K.N. HOUSE, 22 KINGSWAY, LONDON, W.C.2 


ho will treat any application as conficgatial and ‘ ty additional information 


> FORESTRY COMMISSION ALICE 
Research Station, Farnhan 


SURREY EDUCATION 


COMMITTEE MOUNT VERNON HOSPITAL Officer (man or 


IN TECHNICAL COLLEGE 
AD, KINGSTON-L PON-THAMES NORTHWOOD, \IDDLESEX 
nes ras s thers entat 
G le B Mathc ch wed t R itch | ast 21 ar normally id 29 of 
und Mathemat ry to ass 1 UPepar n 
Departm hun 


COURTAULDS requires Instrument Engineers or 
Physicists for their Research and Development 
COURTAULDS Organisation at Coventry 
Vacancies exist for suitably qualified men 
(1!) To develop from first principles, analytical and 
other instruments based on original ideas 
(2) To join a Group providing a complete process 
Instrument control instrumentation service for the three 
major units of the Research and Development 
Organisation at Coventry 
° Applicants. who should be under 35 years of age, 
Engi neers should have a Ph.D. or a good honours Degree in 
Physics, Mechanical or Electrical Engineering 
A flair for instrumentation, coupled with some 
. experience in either the application of instruments 
or Physicists and computers to the control of chemical and 
physical processes, or the design and development 
of instruments, is essential 
Candidates should write for a detailed form 
of application to the Director of Personnel, 
Courtaulds Limited, 16 St. Martin's-le-Grand, 
London, E.C.!, quoting reference number 
D.9 3. 


S 


HOLT 


¢ 

pecia ‘ r liate object will be ‘ 
t d galvanized iror n terms of fundament 
try, and and tigate th tects of aluminium and other clemer 

a the zinc on atmospheric th research will be part of a genera 
ach to reactions at met ndings programme which t t n operation for t 
Newcast Works Travelling expenses would be s la ngemen ‘ wn cave ire 

The salary will be in the range £A.!, Sto rding to qualificau experier x 

4 
@ate metal suriace pheno related mainly to low carb 

initial approach will be fundamental but with a view 

practical appli 1 the fields of a “ae itta properties or reactions It is hoped that dut 

Ipervisic f a sma I ointment w the first place 

stol Cent arch I story ks ray ne penmses v j 

> fer jing lif tior n 

> g on qualif and exper 

I company produces about 700,000 tons Sf shee per annum, and has 
ped ¢ tral Research Laboratory with of 2 nd excellent Works Laboratories staft 
of 1), Publication of results is encourag} 
“d 

Borentti 
KINGS ble post 
FASSEIT R logist int 
Orisa 

4 and =A t honours 

sh gradua preferably with held, with good p'éAspects for suitable apy z in soil science not essential Interim sala 

teac rch exp Salary. Burnham t Salary d lent ficat £717 to £1,186 Starting salary may ; 
; Tect “ j Assistant minimum Application forms obtainat 

G £27 10s. 10s. to £1,150 Applicat wiht personal det from Ser Comn n. 17 North Aud 

‘ appropriate allow r rwrenc to Adn strat St lon, W.1, quoting §/52/61/AH Ay 
xper ints wishing tt Research Sta 

Apr 1a t part ars. fror btain further particulars of its work, may wr 
oa P f retur J as s 1 aS possible to the Chicf Research Officer at Alice Holt Lode ‘oe 
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NATIONAL INSTITUTE FOR RESEARCH IN NUCLEAR SCIENCE 


Rutherford High Energy Laboratory 


EXPERIMENTAL PHYSICISTS 


DUTIES: 


ith teams o 


or 


Institute f Resear 
to 


National 
formed in 
Univer 
are nowadays 

Rutherford High 
1 Berl 


k 
proton 


lo collaborate w 
n igning a 7 GeV 
take responsibility for aspects ot 
and transport of high energy part 
work will culminate in the 
accelerator hich 

high energy nuclear research, 
applicants wall participate 
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was 
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ities those 

1 proton 
require¢ 


Energy Labora 


non use of 
iti which 
In the 

ated near Harwell ir 
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u 


hire two accelera 
use 
imear 
a7 GeV. 


ompletion at the 


from suitably 
The C 


five vears and 


18 and 
for end of 1962 


invited 


nchrotron duc 
6 To work with a team of n 


fixed engaged in research using the Me\ 
to collaborate 


Applications are qualified 


tor several research post 


ons ir 


rm appointments for periods up to 
y F.S.S.1 


accelerator, and 


benefit phvsicists using this machine 


SALARIES 


1,31 


QUALIFICATIONS: 
honours t the 
and exceptionally {£1,840-{ 
qualifications and experience, with possibilitie 
advancement during the period o 
A higher minimum salary would app! 
with postgraduate experience 


cond ranges {790-{ 


upper s¢ 


o profess nal referees and giving brief dela 


ssed to the Secretary 


ppiicat qu 


f career, should be addre 


RUTHERFORD HIGH ENERGY LABORATORY 


HARWELL, DIDCOT, BERKS 


from whom further details may be obtained 


AUSTRALIA 
OF NEW SOUTH WALES 


NORTHAMPTON COLLEGE OF 


ADVANCED TECHNOLOGY 
LONDON 


JOHN STREET, LONDON 
OF PURE AND 
CHEMISTRY 


ST E.C.1 
DEPARTMENT APPLIED 
Sr 


ns ar ted for 


available trom September th 


from 

dh 
r D 
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herr 


ALLOYS LIMITED 
DIVISION 
BUCKS 


Dt 
RESEARCH 
SLOUGH 
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30 years of 
and 
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be treated 
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Officer, 


NIVERSITY 

versity 
Lectur 
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n 


BRITISH TRANSPORI 
COMMISSION 


ARCH 


ers in the 
LTY OF 


IPERATION RESE 
ti 
ASSISTANT DIRECTOR 


LEADERS 
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FOR ARCH 
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app 


wing 
SCIENCE 
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nt 
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Box ! 
SA 


nwealth R 
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™ 

plants and the training 
per annum 
tax 


im (marric 


annum 
ann 
man) 
Free 
per 
tion 
duty 
For 
write to 
| 


Medica 
pos curcd, age qualifica 
ns and experience Director of Estab 
lishment (Dept. N), British Transport Com- 
mission, 222 Marylebone Road. ‘N.W.1, 
within 14 days. 


Stating 


further 
Ministry 
ndon, SW 


UNITED KINGDOM 
ASSISTANCE 


harm 


PFECHNICAI 


Office 


: 
bo 
4 
; 

h in Nuclear | 
physicists engag 
hrotron, and 

lection, analy = 
] 1) 
ims i 
t 
th im t 

‘ whict 

‘ 

car phy j 

proton linear 
t tn iniver 

\ first or 

me aspect ‘ he 

ent 
t 
UNI Applied psy gy (pss and erner 
menta psychology Botany Mathematics, 
the > 
hips Salary Senior Lecturer £A.2,58¢ range 
jing or a pating t ave rs Comn ty £A.3,036 per annum Lecturer. £A.1,7 range on 
gree in chemistry, Grad.R.1.C h slar » mer I £A.2.471 per annum Commencing salary is de Bee 
hemistry Research topics w cted nanaging a growing Of termined by qualifica s and expericnce Sut 
the following ficid the and R h I tine ject to passing medica) examination appointees 
gin of al tar iwiituents ; low temperatur rch a IDS. arrans ¢ for t a be cligibie to contribute to the State Super oe 
arbonizat studies physi hemical studics arc tract a annuation Fund First-class ship fares Sydney 
jing eclectr hemistry. surface chemistry. and G appointees and family w be paid 
tes of ageregat n it The work w tial with jen f management Four pics t applic: n ing he 
suitable f stuci« nding t 4 postgaraduar and adership names f two reterees sh be iged with 
legree or equivalent. Each studentship wil arry the Agent-General for New South Wales, 46 oe 
a stipend of £400 to £500, which may be supr OFF OF Oe <7 Strand, London, W.C 2. England, and a copy .? 
nented by fees from teaching GROUPS wimmimmre being built up to study forwarded to the Appointments The . 

; Applications, giving full details, including th Problems concerning movement of trac University of New South Wales Pos i 
names of referees, should be sent to the Head of puumum sid aANSport t They Off Kensington. NSW oe 
the Chemistry Department as soon as possit i be w qualif aca nica and 
_ wit widerat experi ip t 

Opportunities a r graduate The ¢ p 

“who wish to ga perat plheations for the post f ‘ he 
Physicist or P al Metallureis for rch im practice these grout and North Regional Laborawories in Peshawar Pak 
fundamental research n the phenomena asso iter to assume Wividua tor stan The duties of the pharmacologist x ° 
ated with fatigue and creep of aht alloys vestigations mainly th ting p of a pharma ation ul oe 
Candidates should have an honours degr and The seni : pigs derived trom med al aie dh 
af 
preferably some expe wmiversity re 42.2 aboratory staff. Sala 
search and be under The work biect t» UK. income tax 

“ be in a moder we equipped a wence f £1,900 per 
aboratory and en Ag t is given f h un) or 41,1245 per annum (single eee 
‘ 
put ation of results A gencrous salary. de additional a wances for <¢ dren jeer 
pending on and expecricn ‘ shed accommodaiwn or ret f 4‘ 
available and there MEMMo a pension schem t basic hotel b U.K. supera a Say 
n operation will be preserved during 
p ill n the str st ments paid by U.K. G nent 

Al' applica ns wil ric : , 
nfidence Please wr full details, ¢ nation and applica rm Beek 

the Chief Personne! at the above f Labour (E£.9), 26-25 King = ie 
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\NIANCHESTER 


THE CARBORUNDUM COMPANY LIMITED 


requires a 


QUALITY CONTROL STATISTICIAN 


s Technical Branch at Trafford Park, Manchester 


UNIVERSITY 


COLLEGE 


>} 
WEST INDIES 


The Personnel Officer. 
Ihe Carborundum Company Limited, 
Trafford Park, Manchester 17 


29 wi bur 
IMPERIAL CHEMICAL INDUSTRIES 
LIMITED 
DYESTUFFS 


AY 


FELLOWSHIP 
DIVISION 


IN RADIATION 
CHEMISTRY 

Ct 


Departm 


Manches 
HONOURS GRADI 
IN MATHEMA 
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nd Jerable 
ATI id work and ir 
with 
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ooo 


al ex 
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BRITISH SHIPBUILDING RESEARCH NATIONAL INSTITUTE FOR 
RESEARCH IN DAIRYING 
(UNIVERSITY OF R 


EADING) 
ar will ivaila 


at the 


Establishn 
be assessed a 
merit of the candidat 
mur é arry benefits under 
the Authority's Principal Super 
EXPERIENCED CHEMIST METALLURGIST r 
who wants to he!p prepare highly technical litera- 
London 


Shinfi 


tera t housing 
even th z vir beyond dail travelling 
danon a able 
postcard for application f Personne 
Manager, E.A Reactor Group. 
unreay Thurso, Caithness ) 
434 


available for married officers 
area distance Hostel 


rit 


erer 


aks 
COLLEGE | 
SCTE NC AND TECHNOLOGY 
4 | 
¥ 
nis ky pt graph ra 
mc 
Cand 1 has 
Hs athematic nd or good qualiticatio n statistics ssent 
. are fr K trar. t M 
d be a Ivantag 
\ ca which will be treated strict contidence. should 
ftlails of age. qualifications and experience (if ar ind te t Lectur Mathemat Ca 
M 
2500) by £50 1 per a I 
but ‘ Assistant Lecturers and | 
turnmist at t f 10 a 
Detailed applicatior pi gt 4 
Square, London, W.C.1. 
th 
; h tt 
viso tha 
the w k t 
© ma will provid 
herests are the Most ull thos f the Grour 
It manufactures ver different chemical products } Problems These a varicty of topics such a 
hich je, besides several kindred dyestuffs vion. rubber chem | tt nizing tadiatios 
stile nuxieries, polvurcshases and other polsmes changes of 
i and other polyme | changes snadiun chromium, cerium and 
xtend the fundamental understanding of the physica other sim aqu s solutions, the radily { 
factor which produc the many different technica | aqueous soluti f plutonium in acidic media 
i ang adia juced degradation iquid ag 
oUF Ive Investigations are in progress into such diff t } hydrocarbons Ihe irradiat facilities availa An ee 
ee top theoretical physi quantum chemistry, polymerization kinct if this work nsist of a kilocurie source ay 
te asticity The post flers scope for a wide ran ybalt-60 everal strontium-90 sources and 
t ind there ar xcellent prospects of promot thermal neutron source the Dounreay Materia!» 
1 
a 7 The Company operates a five-day, 374-hour week, a Pen Fund | Tesung Reactor. Normal my le P ia 
Emplove Profit Sharing Sct Pi nent as an Aragon Gas 
g and ren al Unit and an ultra-violet pectrog tometer 
Apr ants should quote reteren Forms bt available the group and a double beam intra ay 
ere ay Me red spectr ter ion ' net 
the Stat! Manager ach pectror ind mass spectrometer is ava 
Apr f a R =Fellowship ah 
hould be British subjects, should have at least SS 
two ars postgraduate research experience and 
pre randiy the degre { Doctor 
rH Philosophy. they will be expected to show evider 
| high standard of research ability, and 
* ce is desirable in the field of radiation 
abst stry, photochemistry action kinetics 
screntifle papers ling The Fellowship will be tenable for three year 
rel published material in this ficid A 
na architect desirable, but persons 
without degrees suttably qualified otherwise will 
alse t nsidered \ ading knowledge f one 4 
e of the wing languages is desirabl 
> 
Germ French, Dutch, Russian, Scandinavian | 
anguages The mencing salaries will depend | 
n ag d qualificatio Superannuat under | not greatly ex i t 
FSS! Please appiv. eiving fu details t | apply below The position is per 
ar and qualificat t BS.RA Prince be according to qualifications a 
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FISONS LIMITED 
SUGAR MILLING RESEARCH 
INSTITUTE | MANAGER 


UNIVERSITY OF NATAL, DURBAN Fisons 
pharmMacc 
nd requir 
Ger 

Lei 

Mar 


Company 


The Director, 

Sugar Milling Research Institute, 
Lniversity Private Bag, 
King George Avenue. 
Durban. South Africa. 


and will be respor 
ethical and prop! 


in the pharmaceutica 


JENSON & NICHOLSON LIMITED 
ROBBIALAC COLORIZER PAINTS 


require several 


SCIENCE GRADUATES 


summary ) } Pe 


pauld 


respon 


their Production and Research and Development Laboratories at Stratford Managing e or «RR 
Fisons Limited,  Fisor 


London, E.15 
Wigmore Stree L ondor 


Applications are invited from Graduates who have had experience in the Paint 
Industry, but applications from Students Graduating this year will be considered. 


WOOLWICH POLYTECHNIC 


\ good Starting Salary is offered commensurate with qualifications and experience 
and the posts afford ample opportunity for progress. LONDON, S.E.18 
rold Heywood, DS 


Please write, giving full particulars and quoting Ref. 4.13, to: 
antships in 
The Personne! Manager 
Jenson & Nicholson Limited clasticitv 
A 
Lends honours degr nm mathematics 
appiicants an 

f the Ur rsity f Londor 

ts equipment a Stan 

S expected that 


Jenson House, Carpenters Road 


A SENIOR TECHNICAL ADVISER IS RE UNIVERSITY OF MELBOURNE associated 
re to mitiat level iv h th ass ance 
internat na nm an. 
(HYDRAULICS) 
anima! nutrition with particular refer 
rhc ’ invited for the above-mention annum which cludes six 
. ence in teaching, research and in | demorstrating Applicants 
exsentis 
, : ang construction of hydraulic works | field in which they are intere 
experience desirable Age 
t wt a che wih f th and apparatus are desirable qualifications Th Particulars and app ation 
660 ann > e Wernors return 
Kingdom but resident in London. Estat salary range tA. 1,664 tA per annur t the G nor t he turned 
nersonal mn tions with 1 manuf Initial salary wil! oe determined according | 1961 
and vent arch stations a stror pase qualifications and experience Superannuation 
tor Salary according w qualifix | via “i FS in Great Britain will be pr NIVE RSITY OF TORON 
aec 
perience Excellent pension fund nior > 
Conditions of appointment may be obaincd DEPART MI NT MIC ROBI LOGY 
Assistant is also required Apply Box No 1 | . : 4 SCHOOL OF HYGIENE 
Tr G Scott and Son. Lid | Clement : from the Secretary, Association of Universities o : 
jon. W.C 2 i 7. British Commonwealth. 36 Gordon Square. | VACANCIES FOR GRADUATE STUDENTS 
a - Applications close, in Australia IN MICROBIOLOGY 
ELECTRONICS SENTOR } dor August 4, 196! Applications are invited from suitably qualified 
with experience n electron Persons to work for M.A. and Ph.D degrees in 
equipment generally wanted for « i . INSTITUTE orf CANCER RESEARCH Microbiology Satisfactory completion of course 
rics of the Department of Mechanics Royal Cancer Hospital Research Assistant re work Microbiology as an undergraduate is 
Queen Mary College y quired in Chester Beatty Research Institut essent Research interests of the Department 
Mile End Road, E.! Placing on salary | Fulham Road. S.W.3 (ncar South Kensington nclude bacterial physiology and morphology 
rding to experience and qualifications Station) for work on tissue culture in connection | immunology, virology and clectron microscopy 
#690 by £25 to £815 per annum, plus | with cancer research Previous experience in | Duties will include demonstrating to students 
ehting up to £45 and in some cases | tissue culture or bacteriology desirable Superin Vacancies exist for the academic year beginning 
£50 special qualification award nuable salary in region £700 to £860 accordine | July 1. 1961 Stipends approximate!s $2,500 per 
Four weeks annual leave Pen to age, qualifications and experience on MRC annum 
Letters only to Registrar (M.S.T.) Technical Officer scales Apply with names of Applications to be sent to Dr. A JT. Rhodes 
details of age experience present | two referees to the Secretary, 33 Sumner Place Director School f Hygiene, University of 
sw quoting ref. RB Toronto 
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GOVERNMENT OF FEDERATION 
OF RHODESIA AND NYASALAND 
FEDERAL MINISTRY OF AGRICULTURE i 3 


Semor Boon HEAVY ORGANIC CHEMICALS DIVISION 


Is expanding its 


EXPLORATORY RESEARCH GROUP 


| to study new tonnage chemicals, t 
7 of them, to establish the mechanisms by 


develop mew ways 


making 


work out the 


which they are formed and 


kinetics of the reactions involved 


Men and women are needed for this 


EXPLORATORY 
RESEARCH FEAM 


Organic chemists and physical chemists are needed 
most, but we should be glad to have a physicist 
interested in building novel equipment, a first-class 
mathematician keen on process development tech- 
niques, and chemical engineers anxious to work witb 


chemists 


ation forms furt ) tio writ 
For further information please ite t¢ 
‘i 


far July 6 1961 


AUSTRALIAN NATIONAI 


UNIVERSITY 
The University proposes to make a number ‘ ‘ 
ippointments in- the Department of | quoting reference MB ER 5. 
Physics (Head of Department Pr 
Titterton, CM.G F.A.A.) 
rt Readership, not 
owship £A.3,000 Resca 
lowships. £A.1.625 to The Depart 
rent is well equipped with a \ Tanden 
electrostatic accelerator, a 2 MeN n der Graat 
and a 33 MeV. electron sync » Two KUALA LUMPUR INSTITUTE OF CLINICAL PATHOLOGY 
particle spectrom uechnetr < AND MEDICAL RESEARCH. LIDCOMBE 
| NEW SOUTH WALES PUBLIC HEALTH 
‘ hcations vited one post t Le DEPARTMENI 
juipment are rou i tant Lecturer, depending on quali- | GranUATES IN BIOLOGICAL SCIENCE 
machines. The main fi work are in t areas ; Department of Chemistry. Can- | FOR EMPLOYMENT AS 
photodisintegration and its inverse processes ve a recognized Honours deatce | cy TOTECHNOLOGISTS (MALE OR FEMALE) 
n nuclear structure studies Superannuat i equivalent’ qualification and experrence . Commencing salary up to £A 2,290 per annu 
the pattern. Reasonable travel ex- | The for according to qualifications and experien 
penses are paid, and assistance with housing 1 : : , 9 to £1.442/£1.540 by £5¢ Qualifications Dearec in bio vai al science © 
provided In addition to the posts referred to : a. 7 w an Assistant Lecturer £1.00! equivalent. Experience in exfoliative ytology pre 
above, a number of scholarships are available tor 4 per annum In addition. 4 | frat These posts offer the /pportur ity f 
nen who have completed a M.Sc. degree or who rene all at S at present paid at 35 Der | incresting and re warding work in the field 
have had itstanding results in their honours .o& Salary, subject to certain maxima cancer diagnosis The Department of Exf sliat 
BSe. examinations The scholarships are tenable | ith expatriation allowance at specified Cytology is to be housed in new air-condit ued 
two or three years and the basic allowance " allowance is made towards travelling laboratories at the Institute of Clinic l Pathotnay 
is £A.925 per annum married scholars with | *PeMses, and housing assistance is available and Medical Research Lidcombe. Duties lavotve 
dependent children may be granted an additiona! | Further particulars and = application forms the supervision of Scanners engaged in mi rc 
allowance of £4.265 per annum in respect of the | “Ould be obtained from the Secretary, Associa scopic examination of cells as a means of de 10 t 
first child and a further £A.80 per annum for | UOT of Universities of the British Commonweaith ing cancer and also the technical procedures ‘in 
each other child A contribution towards fares | 36 Gordon Square, London, W.C.1 Applica- | nreparing sn imens for examination Subic tt 
is paid tions close, m Kuala Lumpur and London, on mecting > id oe ir ae 
: july 27. 1961 prescribed conditions, appointments are 
gy details fr permanent and appointees will be eligible to con 
tary SSO ton o mversiucs the nus tribute to or i 
Commonwealth. 36 Gordon Square, London, | UNIVERSITY OF ST. ANDREWS | teereation ‘and nae 
WCcil Applications close, in Australia and Applications are invited for an Assistantship in | Sydney arranged 
London, on July 31, 1961 — Chemistry in the Department of Patho Further particulars and forms of application 
~ - “ ogy. Queen's College. Dundee, and the Royal | may be obtained from the office of the Agent 
UNIV ERSI I Y OF OXFORD Infirmary Dundee (4549 beds) Salary nt sp General for N.S.W S6 Strand, London we 2 
JUNIOR LECTURESHIP IN MATHEMATICS | medically qualified, £1,050 by £100 to £1,250 (or | with whom applications close on June 25 196) 
Applications are invited for a Junior Lecture £1,350); non-medically qualified. £800 by £50 to 
ship in Mathematics The appointment is for a | £950 Appointment for three years, with possi OLD ESTABLISHED CHEMICAL MANL- 
period of three years from October 1, 1961, or | bility of renewal tor fourth and final year facturers in Midlands have vacancy for qualified 
on as possible thereafter, and is not renew- | F.S.S.U. ; family allowance ; grant towards furni- | Research Chemist with or second-class 
The stipend is on the scale of £900 by £50 | ture removal expenses honours degrec Age 28 wo preferably with 
Applications (six copies), containing the names | some industrial experience in organic chemicals 
Further details may be obtained from the Secre- | of three referees. to the undernoted, not later than and synthetic resins Modern laboratories, five- 
tary of the Mathematical Institute Applications | July &, 1961 day week and contributory pensions scheme 
should be made to Professor E. C. Titchmarsh PATRICK CUMMING, Salary according to age and qualifications, £1.200 
Mathematical Institute, 10 Parks Road, Oxford Joint Clerk to the University Court to £1,800 Apply. Box No. 972, T. G. Scott and 
ot later than July ~. 1961 Queen's College, Dundee Son, Ltd., 1 Clement's Inn, London, W.C.2 


Exploratory Research Group Manager. 


Imperial Chemical Industries Limited, 
Heavy Organic Chemicals Division, 


rch 


| 
Ane 
tural College | 
seals 40 £295 by £105 to £1,312 10s. 
t 4 is. per ‘ 
Aericultural Chem 2 
Survey 
b) Analytical and Ad 
ie 2) Degree in Agriculture, preterably M n | ' 
1 Agror vy. Resp Principal. assis 
ie 
t Ss, demonstrat S and practical in field | 
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Chemistry Agnicult Chemis 
| 
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annually field t inde | 
Advisory General ansiytical (Chemica | 
Family passages provided, pe nedica 
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GLAXO LABORATORIES LTD 


“A” Level School-leavers | | STATISTICIAN 


enough to be able t 

methods of Steelworks Account- 

wing or Selling in combination with 
Metallurgical, Engineering and Production pro- 


may wish 


t opportunities exist for 
and enthusiasm, and every facility 
iven for further education with generous 
neial assistance addition normal 
is includes those who can qualify for 


ch Course after a suttable period of 
Personnel Manager. 

Glaxo Laboratories Ltd., 
Greenford, Middlesex. 


rks and office training 


Write for further details or an appointment to 


UNIVERSITY OF ADELAIDE 


The Education Officer, following poms, slmost all of which arc Aes 


ACULTY OF SCIENCE 
n Applied Mathematics 
GUEST KEEN IRON AND STEEL WORKS ematical Statistics, and Sem 


East Moors, Cardiff THE AGRICULTURAI 
RESEARCH INSTITUTE 
Protein Chemist 


NATIONAL INSTITUTE FOR UNIVERSITY OF BIRMINGHAM 
RESEARCH IN DAIRYING DEPARTMENT OF GEOLOGY 
UNIVERSITY OF READING Research = Assistant required for w 
t nvited from suitably qu 
t in the Bacter 
experience dar of the I ersity may be 


nficld. Reading Quote 


NIVERSITY COLLEGE 
IBADAN, NIGERIA 


are invited for 


on capenses, mvalhdity 
| leav tement giving further 
PHAR MACOLOGISI f cach post and of such matters 
f medica! graduate with research yUS onterer grants and specia 
physiology uired researc C University will 
ry t ru nation desired on 


ad\ antage 
ryside with pplication r iplica should « 
nal paragraph 
ju i General Conditior f appomtment, and 
and public: ns s |reach the Registrar, the University of Adk 
Laboratorie Adelaide, South Australia, not later than J 
Bucks 1961 


; 
‘he 
J il 
( “ sto hie 
= sree VES Ihe 
= 
= ispects of developn nd on 
=| 3 f new 
bu ily invols 
= hereto n tab 
=| young s will eT 
= sto c who waist nter 
cesses. Vou be considered = upon a ¢ p ly in the 
raining as a Commercial Apprentice = | eh 
= ld be lhelptu 
=| but is | no means esser l The og 
= st in | will | lated to tt 
= q gd ce ol 
vit =} the candid ppointed, which w 
= be progressiv The Company offer: 
=} pan 
first-cl ren ! conditior of en 
is = | 
= ployment whict id Pension 
fin =| Schem ad the pportu oO par 
ticipate in the Company's profit by 
= 
= 
i San 
= 
ag 
: = 
= 
= 
=| 
= 
: 
= 
ectur 
: Lectur 
= t M Physiua 
= = | Chemistry 
= — > 
A.3.230: Senior Lecturer. £A.2.450 by £4.90 t 
on the F.SS1 Ph 
fixed within t 
th the 
rie Salat 
fey (a) The Calet 
th msulted in th 
S a member ot 
tia f the Association 
to f the University 
ADT at tat ine aiifications and ex- | 
ext FSS. ane’ | Institute at Glen Osmond (four miles from th 
Ant namin two referees. to Secretary | Univ rsity (b) potentia indidate for any 
NERD, She: ref. 61 post should also seek from the Registrar of the 
f ham. Edgbast Birmingham 16 b 
gha * | University or from the Secretary, Associator 
of alary may reach a SMaruing® | trniversities of the British Commonwealth 
naximum of the case of ap foll 
Gordon Square, Londor W.C.1. the llowing 
Applications nev ated Chair |! Senior Technician’ An | documents: (i) General Conditions of Appoint 
ical Patholowy arrving honorary Con t, w f tenur 
tantship to University College Hospital. Salary ipa and study ee 
4100 annum Appointment t mmence a part ar 
possible Passages paid tor apt nt s help Bh ee 
wif p to fiv hildren under 11 vears Saience pport for 
Eppoint t annual erseas leave and termina- | perience supply 
t cr fren's and vutfit allowances. | in I tw th 
rSSst Part-furnished a rodat at rent 
t ex ing m nt of salar 
applications (twelve pies) naming th 
thre by Julyw 3 1961 t Secretary ula 
Relation. Senate House, London, W.C.1, from vi ee 
ah ther particulars may be oMained 
j 
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FISHERIES RESEARCH THE COLONIAL SUGAR REFINING COMPANY LTD. 


BOARD OF CANADA 
HALIFAX, N.S Invites applications for the position of 


ANALYTICAL CHEMIST 
ASOGHEAPE INORGANIC RESEARCH CHEMI 


In the Research Department, Sydney, Australia 


P imme of research on 
geochemical! d ochemical processes 
xccurring at the sediment-water interface in DUTIES: The successful applicant will be required to investigate 
and chem the chemistry and physical properties of minerals and inorganic 

' substances. Experience in X-ray crystallography or in solid state 
reactions would be an advantage 
QUALIFICATIONS: Candidates for the above position should 
i have a Ph.D. dearee have at least an Honours degree in Chemistry, preferably with several 
th special qualifications years research experience. 
SALARY: Commencing salary within the range LAI,600 to 


ysical chemistry and biochemistry 


will be in the range $6,450 to $7 £A2,500 per annum, commensurate with qualifications and experience 


annum according to quali 
Superannuati —e CONDITIONS: The successful applicant will become eligible to 
benefits of Canadian Public Service apply join the Company's I mployees’ Provident Fund after a prob wionary 
siinadees ' period and would be eligible to participate in the Company’s House 
Advance Scheme. 
Termir d 
, First class fares to Sydney, Australia, will be provided for the 
successful applicant and family, together with an amount of £200 


for transport of effects 


PILKINGTON BROTI . Applications, in writing, quoting RD/13 and enclosing copies of 
i ) 
See Saeee references, should be sent to the Company's representative in Great 
require an Britain, 
ELECTRICAL ENGINEER 


1arRe he High Voltage Labora- Plantation House, Mincing Lane, London, E.C.3. 


nprising frequency and 


Mr. L. F. Mallam, 


= ‘ UNIVERSITY OF CAPE TOWN BIRMINGHAM TAME AND REA 
Peer CHAIR OF CHEMISTRY DISTRICT DRAINAGE BOARD 
qualifications n CHJEF ASSISTANT CHEMIST 
shoul re invited for the post Chiet 


Officer j co 


1, 1962 The salary scal 
R.*.400 (42,300 by £100 & 


shire 


NEW ZEALAND NATIONAL the University Two copies of the | of the to Se 
RESEARCH FELLOWSHIP pplication and _testimor wid reach the | Conts should prefer between 30 an 
a National R rit year porat embers of the R 
New : tit y and/or hold an } 
Candidates 


applied 

and 

ngaged 
neerned with 
Experience 


written papers should , him by the 
re 
Os men ! ‘ to the ‘ ) the Local 
» for n ent > nu » the ssing 
UNIVERSITY OF TASMANIA medical and to three mouths 
LECTURESHIPS OR SENIOR LECTURESHIPS | r 
IN CIVIL ENGINEERING (TWO POSITIONS) ft atior Stating 1, marital state, 
The University invites applications for two aut it appoint- 
vacancies in the Department of Civil Engineering e and the 
One of the Lecturers will be able to choose his f three ‘ must reach 
special field of interest in addition to taking r than first post on Mon- 
genera 4 ng of the Department 
required 
1 Turbomac 
the Acronaut 
laximum total n | sear h Laboratories of the Commonwealth Depart 
ment of Supply is installed at the University for 
the purposes research into mpressor 
blading desien The Lecturer wil] be required - ST I HOMAS'S HOSPI I AL 
supervise this esearch in co-operation wit 
estimoni f the Acron ries MEDICAL SCHOOL 
ernatively arrange fi The salary grades for Lecturers are Grade HU, ns are invited for the post of Assist- 
be sent direct to £A.1.610 by £A.70 to £A.1,860, Grade I, £A.1,860 ar ure n the Department of Biochemistry 
Zealand Sen entific Liaison Officer in | by £A.70 to £A.2,350, and for Senior Lecturers ‘ ! tenable from October 1, 1961 
App r hould enclose a recent £A.2.450 by £A.70 to £42,870 Appointment “ommencing salary according to qualifications and 
Photograph with ci app itions will be offered within these grades according to - in the scale £950 to £1,150 per annum 
Further inf t ’ ne pies of the qualifications and experience yu nd lowance of £60 Membership of 
Fellowship re s. and app ition forms may Further particulars and information as to the B ar hildren’s allowance scheme 
he .) d from the New Zealand Senior Scien- method f application should be obtained from j ations, giving details of qualifications and 
Africa House, Kingsway the Secretary, Association of Universities of the names of two referees, should be submitted by 
London *2?. with whom applications clos r British Commonwealth 36 Gordon Square, 1961, to the Dean, §S Thomas's Hospital! 
September Candidates will be t | London, W.C.1 Applications close, in Australia dice School. London, S.E.1, from whom 
the results ‘ir applications in January 2. | and London, on July 31, 196! further information may be obtained 


ARTHUR J. WRIGHT 
Clerk to the Board 
Clerk's Office 
Lombard House 
Great Charles Street, Birmingham 3 


4, 
: 
a 
x 
a 
wit 
ah, 
he » 1,300 kV. and 2,000 kV. respectively er 
An tensive prog me of { 
1 power sulators is in 
Applications, sisting 
xper a pr t 
to the Personne t in 
Rect Pilkinet Brothers | is R.4 y R ! ry, 1962, at a salary Grade C (£1,560 
StH Lanca £2.°00) per annum | £70 () by £55 to £1,525 per annum) of the 
pr ants sho atat t n 4 
| | _ Applicant rage. experien’ | Joint Negotiating Committee for Chief Officers 
urd 
ve 
pp! 
4° 
Mites 
hav graduated at a United Kingdom University. | trar port expe On appointment, and inforn 4 
Preferen will be given to yplicant ho are th Jenartment m dustrial chemistry, chemical ene 
2 11 ants «wi ar th work f the depa ay r in biochemical 
not r than 30 years, who have had not less | obtai not later than July 30, 1961. An addi- | tee 
than two years” research experience (exclusive py sh d be sent direct by airmail t 
that directed to obtaining their degrees) and who | the Registrar, University of Cape Town. Privat tra st “purif 
ha t bilit Rog R Tow < At t ; 
nig 
et 
i 
et 
ie 
one 
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ENGLISH ELECTRIC 
VALVE CO. LTD. 


Chelmsford. Essex 


The Company has in production high quality germanium and 


silicon power rectifiers in ratings up to 20 amps 


Improvement in the processes involved in the manufacture of these 
devices continues in order to increase their reliability in service 


The Company wishes to engage a senior production-development 
engineer to accept responsibility in the development and production 
of the rectifiers in current demand, and other devices that the Com 
pany wish to market after development 


A substantial salary will be paid to an engineer or physicist 
possessing sound experience in the semi-conductor field and post- 


graduate qualifications. Preferred age range 28 to 40. 


should be 
Strand, 


Applications outlining experience and qualifications 
sent to: Group Personnel Services, English Electric House 
London, W.C.2. Please quote reference N.1594.K. 


Botanist 
experienced in Weed Research 


MAY & BAKER LTD 
Dagenham 


Essex 


[here is an interesting vacancy for an experienced Research Botanist aged 
25 t the Company's Horticultural, Agricultural Research Station, Ongar 
Essex 

The successful candidate will be required to take charge of a team 
engaged in the screening and development of new herbicides. Candidates 
should have a good honours degree and at least three years’ research experi 
ence in weed research or related fields. There is a Pension Fund and Life 
Assurance Scheme in operation Five-day week and canteen facilities 
Apply initially, in writing, to the Personnel Officer, giving full particulars of 
qualifications and experience, quoting Reference No. N / 16460. 


June 17, 196] 


UNIVERSITY OF AUCKLAND 
NEW ZEALAND 
CHAIR OF MICROBIOLOGY 

The Council has decided to establish a Chair of 
Microbiology within the University Initially, the 
Professor will be required to take charge of the 
undergraduate teaching in Microbiology, which 
forms part of the existing courses in Botany and 
Zoology In addition, the Professor will 
responsible for the supervision of M.S 
Ph.D. students specializing n Microb 


Separate accommodation for such graduate 


earch will be available from outset and 
form the nucleus of an ind ndent Department 
{ Microbiology which the Council desires to 
circumstances permit, th 
will be 
and Microtio 
undergraduate subje 
degree 


Department w 


Approved surfac 
for the 


ned from the 
sities of th 
n Square 
; s close, in New 
Zealand and yndon ily 18, 1961 


AUSTRALIA 
THE UNIVERSITY OF NEW SOUTH WALES 
TEACHING FELLOW 
SCHOOL OF APPLIED PSYCHOLOGY 
The Schoo! of Applied Psychol 
f New 


versity 


Agent- 
Strand, 
to the 

New 


NATIONAL INSTITUTE FOR 
RESEARCH IN DAIRYING 


NATIONAL INSTITUTE FOR 


Kensington by 
rm er ist 196} 
UNIVERSITY OF M 
Applications wited for t Pos 


ANCHESTER 
he t of Lecturer 


iM vical) reference will be 


RESEARCH IN DAIRYING 
(UNIVERSITY OF READING) 
ted for the foll 


ications are inv 


ations by 
(UNIVERSITY OF READING) considered fron 
c g posts Chemist or Biochemist with first- or second- 
tenable for five r ron ¢ r Il, 1961, under class honours degree required to join a small 
a grant from the nite ite ’ na! Institutes team working in the Radiobiochemistry Depart- 
of Health, tor wo > the wand the coagula- | ment under a yntract with the International 
Officer, with | Atomic Energy n The work is on the 
| metabolism of ruminant and in par- 
ticular involve ! f the biochemical forms 
of radioactivity and various organs 
after the administr led lipids. Experi- 
pass degree or ence in radioisotope mniques an advantage but 
biological work not essential £1,222 


WITH STRONG 


PLANT PHYSIOLOGIST 
leanings towards, and prefera 
plant Mochemistry, or b m 
tion of blood I 
training in physio 
preferably also 
on blood an advs 
£1,666 to £2,418 
mental Officer 
equivalent and 
Salary range £450 10s. to £983 

Further particulars from the Secretary 
N_LR.D., Shinfield, Reading Quote ret. 61/18 
for post 1 or 61/19 for post 2 | au 


hemustry 


Salary in scale £717 to 222 or 
£1,302 to £1,654, according to qualifications and ’ ' 
experience | Se fallin Resea 
Apply to Secretary, NILR.D.,  Shinfield. | Malling, Maidstone, Kent, to wh 
wing ref. 61/20 | be returned not later than August 1 


@ 
e 
. for the pr sion of courses in micr logy for be 
| medical students The salary attaching to the 
7 
| fares to Auckland wi be a A 
appointee and his family plus gag and 
settling-in allowance within specified limits 
| Furtt part f 1 as to the Vg 
| 
| of six Profes f Applied 
| Psychology. Professor J. F. Clark. The 
| prepares students taking psychology at pa and pp : 
¢ | honours levels in the Faculties of Arts, Science 5335 
and Commerc Psy ev is also taucht to ewes 
students in the Faculties of Medicine Applied 
cs 
Science, and Engineering Research is under- 
: taken in the fields of physio al psyct gy. fe 
Perception, personality psychometrics nical 
| and industrial psych gy. social psychology and 4 
yunselling ; and there are excellent facilities for ibe 
| candidates for higher degrees The appointed Bs ao 
| Teaching ww ent for a higher degree 
} and will carry some teaching duties App +: 
ants si ha leur with honours in 
| psychology or eq nt qualifications, and pre ae 
142 rane tA per m mmenc- 
| g salary is det j y ficat s and ex- oe 
| perience Initia tment is for year fe 
but there are prospects of renewal for a second or ee 72 
hird year. Passage to Syd arranged fi 
Four p f applicatior iding the names 
f two referces, should be lodged with th 
General for New South Wales, 56-57 ‘or 
Lond W.C.2. and a py forwar en 
S 
| 
| given to candidat st 
ip 1 mechanics, especially theory of machines =e. 
} stress analysis and propertics materials. or ap- Pu, bx 
|p d thermodynamics nterest in mechanica 
lesign w ihe a lvanta University regula 
} ti S permit t hine staff t read r the degrec oe 
fof MS ind PhD Tt ry sca £1,050 to 
| €1.850 per ar Membership of F.S.S.U. and igs 
| hildren’s allowar schem Initial alarv ax 
rding to qualificat S$ and experien ae 
Applications should be sent not later than July bees 
4 8. 1961, to the Registrar, the University. Man- a 
rms pplication may bh tained Appli- Paes 
tter, in the first instance, wil! Sg 
rseas lidates 
t experience, in 
t. to join a team hey 
the growth and aan 
ute knowledge of 
‘ nmistry and post 
nder 35: salary 
in Scientifi r 
SS. appoint 
details and 
ned the 
Station, East 
n they should ae 
‘ 
3 
: 
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ADELAIDE 

appointment as 
take charec 
House which 


UNIVERSITY OF 
Applications are invited for 
Senior Technical Assistant (male) to 
of the University’s Central Animal 
is situate: at the Waite Agricultural Research 
Institute An applicant should have had consider 
erience in the handling and breeding 

required experimental and 
£A.1,.335 by 


mais 
range 

jate comes 

minate pas 
to ind ommonwealth 
from 

will be granted 
eeding £A.25) 


assisted 


Sages 


assistance 
Further particulars w 
the Registrar 


NATURE 


NORTHAMPTON COLLEGE Of 
ADVANCED TECHNOLOGY 
ST. JOHN STREET, LONDON, E.C.1 

ASSISTANT LECTURER 

Applications are invited from 

h an interest in 
automatic 
in the De 
and Control 
engaged in teact 


scientists or en 
basic or applied | 
tr for th 
partment of 


;wlogy Enginecring 


Burnham 
n qualifi 


Secretary 


QUEEN MARY COLLEGE 
(UNIVERSITY OF LONDON) 
Applications are invited for two Lec 
Electrical Engineering One post 
meer or physicist with expenence 
techniques with research 
trics and icon who will be 
with e developmen newly 
ther 


expericn 


on 
con 


com 


up with good facilities 
Salary scale 21,050 by 
§ to £1,550 (efficiency bar) by £7 
London allowance f £60 
1, 1961 Initial 
ms and experience 
pation and family allowance o 


Salary 


forms. obtainahk 
Mary Collce M 
ret by June 26 


SOUTHERN UNIVERSITIES 
NUCLEAR INSTITUTE 


Van ce 


least tw 


uthern 
rensky Institute 
Stellenbos 
irther 


GOVERNMENT OF 
NIGERIA 


PRINCIPAL 
VETERINARY RESEARCH 
OFFICER 


Required by the Veterir 


FEDERAL 


¢ Research 
the Federal Ministry of 
Development Work of the Divi 
ion consits of Helminthology, Field or 
Routine Diagnosis. Field Surveys, Drug 
Trials and Fundamental! Research We 
juipped laborat for study of Serology 


Helminthology Diseases 


Division rf 
Economic 


ries 


a member 
Surge 
d by 


ynsiderable 


Applicant must be 
Veterinary 
ialification recogn 

1 should hav 
mintho 


rest 


plicant 
of age 


Appointment on contract for 
12 to 18 months in the first 
prospect of extension Salary 
experience 

(including 
of £150 per 
n f service 

Childr 
varated. Lib 


Qua 


instanc 


annum 
a gratuity 


rters at 


geria mmission 
ind Avenue ndon 
7.4/2 


UNIVERSITY OF 


Research Assistant 


FOURAH BAY COLLEGE 

UNIVERSITY COLLEGE OF SIERRA LEONI 

Applications are invited for Chair of Geo- 
graphy. Salary £2,500 per annum. Negotiations in 
progress for salary revision F.S.S Outfit and 
family allowances (maximum £300) Passages on 
appointment, annual leave and normal termina- 
tion Part-furnished accommodation at reason- 
able rent 

Detailed applicat 
three referees, by July 31 
Inter-University Council for Higher Education 
Overseas. 29 Woburn Square, London, W.C.1, 
from whom further particulars may be obtained 


ght copies) 
1961, to 


naming 
Secretary, 


ms 


LEEDS REGIONAL HOSPITAI 


BOARD 
REGIONAL PHYSICS UNIT 
Hospital Physicist (Principal Grade) req 
duties at the Regional Physics 
quarters at Cookridge Hospital, 
candidate will be expected 
f responsibility for the 
with two cobalt units 
accelerator ’Pportunities also 
on other problems in physics as applied to 
ine Candidates sh possess an 
honours degree and have had not less 
years” experien 1s a Hospital Physicist 
£1.750 by £70 (3) by £80 by £85 to £2,125 
Applicat Stating age, qualifications 
ence and details of present and previous 
ments, together with dat« and the names and 
addresses of two referees to the Secretary to the 
Park Parade, Harrogate, by not later than 
1961 


QUEEN ELIZABETH COLLEGE 
(UNIVERSITY OF LONDON) 
CAMPDEN HILL ROAD. LONDON, W8 
Organic Chemist required in Nutrition Depart- 
ment, in October or earlier, for work on_ the 
synthesis of substances of biological interest. Post 
suitable for recent graduates or undergraduates 

taking final examinations. Salary scale £57 
£25 to £750 with initial salary ding to 
qualifications 
Applications, with names of 
the Secretary by June 30 


cessful 
measure 


connect 


clinical 

and a linear 
exist for work 
medi- 


ms 


experi- 
appoint 


acc 


two referees, 


ecclXxxv 


INSTITUTE OF 
AND 


AUSTRALIAN 
NUCLEAR SCIENCE 
ENGINEERING 
POSTDOCTORAL FELLOWSHIPS 
A small number of Postdoctoral Fellowships 
may be awarded by the Institute to persons hold- 
ing the deeree of Doctor of Philosophy of 
equivalent who wish to undertake research pro- 
jects within the ficlds of nuclear science and en 
gineering Fellowships m held directly with 
the Institute at near Sydney 
niversity, prefer- 
se projects rc 
Research Estab- 
Energy Com- 
Heights nitial tenure is 
normal from the date 
begins fu'l-time ym his project 
and extensior third year may be 
Emolument not be less than 
750 per annum funds for equipment 
other expenses may be provided Under 
ynditions, the Institute may pay sea fares 
residing overseas at the time of 
wship 
Australian 
as ippropriate 
the Institute at time 
addressed to th 
Institute of Nuc 
Mail Bag, 


istraiia 


commencing 


and 
and 
certain 
for a candidate 
accepting a 

Nominati 
direct 
ceived by 
should be 
Australian 
ecring, Private 
NUS W A 


Universities, or 
will be re- 

Inquiries 
undersigned, at the 
ar Science and Engin- 
Post Office, Sutherland 


by 


any 


A. PALMER 
Scientif Secretary 
AGRICULTURAL DEVELOPMENT 
OFFICER 
Aden Government to 


assume respon- 
opment 


required by 
sibility for an agricult 
tment or 
first 


PD 
nths in 

ficatic J i 
Differer ) ) rising to 
supplement « a 
jependent 


124 per cent of tota 


a year with 


has Gratuity 
drawn with additional 
leave Outfit allow 
for officer and 
wards children’s passages 
£288 annually 
and 45 and 
n arid /tropica 
rrigation A 
Arabic 


Passages wite 
ussistance ft 
n alowar 1 to 

should be 
considerabile ence 
hased on l and flood 


wiedge of 


Millbank 
and further 
tails of 

zy reference 


London 
particu- 
qualifica 


M3A 


INSTITUTE 

PHYSICAI 
EDITORIAL DEPARTMENT 

Assistants are required in the Institute and 

1 i Department at Lowther 

stant with and / 

Standard and some 

w include pre- 


OF PHYSICS AND THE 
SOCIETY 


physics 


| Assistant with physics 


tand 
standa 


irther 
Institute f 
1 Lowther 
rt oR London, S.W 
UNIVERSITY COLLEGE 
IBADAN, NIGERIA 
Applications are invited for post of Senior Tech 
ian in Departmer { Zo Salary scale 
£1,050 by £25 t ( £1,150 dy £50 to 
£1,400 per said appointee 
wife and u i t n 11 years 
appointmer t nd termination 
Part-furnis at rent not exceed- 
ng 7.7 per Children’s, car and 
heme 
copies), naming three 
1961, to Secretary, Inter- 
Higher Education Over- 
W.C.1, from 


Square, London 
t irs may be obtained 


vad 


on 


- 
% 
| 
| 
| 
i | 
I | Th 
f | ments aut at at Dit Of Tech- 
nology and pustgraduate level Applicants should 
Pal have an honours degree or a Diploma in Techno ag 
ee M ey There are facilities for research and study hs 
Jaane Scale £930 rising to £1,390 depending « 
i quest to cations and experience 
| Forms and particulars from the 
cations, experience and marital status, and in | 
cluding a medi 4 ertificate of health and the 
names and addresses tw referees of whom 
nquirics may be made hould reach the 
trar, the University of Adclaide, Adelaide, South 
Australia, not later than J 17, 1961 
eng ro the | 
gad design of contr systems or t se of digital | a 
computer a systems | 
engin r digital | 
coms £1.400 | of the Royal 
by £1.850. ¢ ns or ha 8/24 
p! from | that College ary ac 
qua | H estic animals and 1,844 
part for ea — Fnton gy and Protozoology | r if 
child should be not more than 45 years | 
Apr m the Regis- | 
to be | of | 
| t | 
(Under tt AUST t rsit f Cape 
Town and Stellenbosch, Republic of South Africa) 
| 
Tig Applications are invited for the post of Chief | sais also 4 os 
7 ees a y Scientist of the above Institute which will be built ral Apply to Crown Agents, 4 eae 
r da Graaff accelerator. The home lea S.W.1, for applicat form 
7 ee Chief Scientist mus™™e an Experimental Nuclear | rent. Income tax at low local rate | lars, stating age, name, br - 
Phys t and will be in contr f the Institute | t s and experience and quot 
He will be responsible for carrying it e re- | Write for application forms and further $3503 NF eed 
eee search f ra drawn up by a_ Resear | particulars, stating briefly age, qualifications a a 
f which he will be a | nd exper to the Recruitment Attaché 
ie member He w be expected, not only to co- | ® Northumier Bi 
ape ordinate research by members of the participating +> on a) 
can Universities of Cape Town and Stellenbosch, but | amy 
t nit te f ] 
« als research himsclf Fixed salary | 
R 5,500 (£2,750) 
Applications, stating earliest date on which | 
duties can be assumed, qualifications, at 
Yas references, experience, present salary, and accom a 
panied by a re t medica! certificate must reach i spon- 
the Sect rsities Nuclear Insti- | Jence in connection with publications, a smali 
tute, for Physics, Univer amount of committee work and responsibility for 
sity of Africa, by June 30 the day to day runn th Salary £750 
of pension s available from the Secre- | ence. (b) Editoria and ‘or 
| paration of material for publication. Al 
SOUTHAMPTON type an advantage. Salary £650 to £700 accord 
(Biologist or Chemist) re me Nicat nd experience. For both 
oe quired to assist in research on the tank lture posts meticulous a racy is essential and some ae 
of bivalve shellfish at Dorset the project xp wled 
PPS Si under the supervision the Professor of Zoology, | oy 
L'niversity f Southampt Apr cant t m- | 
mence not later than August 1, 1961 | 
a Particulars may be obtained from the Secretary ab 
and Registrar. University of Southampton, to 
whom applications should be sent not later than | 
+ 
| 
# 
i 
ie 


SENIOR LECTURER IN INDUSTRIAL 
ENGINEERING 
Applications are ted for the above-mentioned 
ADT have an enginecring 
ree and knowled ind « nee of Industria 
Production Ff neering r a Science r Arts 
with q f t statistical methods and 
The salary range £4.2,480 
im Comme salary wil 
xed to qualificanons and experi 
Sur vilar FS 
t Brita fed 

( t ent in he »Mtained 
Secre ation of Universities of 

British ¢ n wealth 36 Gordon Square 

Ww Apr at in Austral 

j 1961 Profess 

I H t Pr r of Mechanical Engin 
University f Melt rnc, will 

I f with nv pr 

Pp ir J t ! t A iv 
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UNIVERSITY OF MELBOURNE 


KENT COUNTY COUNCIL 


KENT FDUCATION COMMITTEE 
MEDWAY COLLEGE OF TECHNOLOGY 
DEPARTMENT OF SCIENCE 

Ar t ur vited from suitably qualified 
for t f wing 
’ “ al from S t 
the apr 
“ lepend up 
"s nd ! f act 
tl t (Gra 
ta at it ipabie f teach 
r phys 
rr 
¢w Th 8 
t fertak t 
nu Pr Medw 
I Hor Maid R 1, 
kK 
UNIVERSIT*® OF NIGERIA 
NS'KKA 
A) S rl tur 
Bf Mathematics Pr 
witt t 
t ex 
th t her 
t ea rd 
FS 
h 
t 
VOdatior 
fer 
ntative 
UNIVERSITY OF GLASGOW 
LECTUR HIP IN COMI IING 
ABORATORY 
\ | h th 
( t n October 1 
ar 
nent f La s an 
I t DEUCE yut ant 
fd m 
stal 
ROBT. T. HUTCHESON 
Secor y of 
SSEX COUNTY HOSPITAL, ER 
Anr t ar nvited for 
t Ra th Depar Je) 
xist r 
n and n work \ Der 
t with T Cobalt tt aps ! t x 
’ work et he |! t hor Candidat 
sh 1 preferably have had xf tt 
Applications to, Group Secreta 
hester Group H.M.C 14 Pon la 
hester, Essex 


NATURE 


UNIVERSITY OF 


ABERDEEN 


DEPAR IMENT OF FORESTRY 
Temporary Assistant required in the above De- 
partment for an Economic Survey of Private 
couand Graduate in forestry pre- 
rk will consist of visits to private 
ost and other data 
r years. Commenc- 


Forestry. 
wh 


61, to the Secretary. 
f Aberdeen 


mn further particulars 


versity 


UNIV 


ERSITY COLLEGE OF 
SWANSEA 


Applications ar vit from suitably qualified 
candidates for the f wing posts m the Depart- 
ment of Phy An Assistant Lectureship A 
Lectureship Salary scales Lectureship, £1.050 
by #50 to £1.40 v i to £1,850 per yum 
Axs t t £800 by £950 
ann FSS efits and f y allowances 

I f part t tained from the 
Registrar ty ge letor Park 
Swa 2. by wh t ations x pies), must 

received by Sat iy. July 1, 1961 

QUAKER OATS LIMITED 

equir af y Qualified Graduate in 

Nutrit r Biochemist (preferably male) 

for ther A Nutrition Department 

A 2 tarting salary £650 two £750 

\ i hould be pable f applying 

ems ating to the 
posit f feed hients and 
Animal ft Is lraining w 
i ym putat techn. que 
Alth tics Ww ral 
ft y w ally in 
J and hhisory work 
jet f age n and exper 
t 
Tt Ma (AW 12) 
{ r tia 

CRADUATE BACTERIOLOGIST REQUIRED 
to issu lar Bacter gical Section 
D t 

h Five k Staff tee i 
Wr A rs fa md ex 
to P Der ement 
I Gorst R I | 
W.10 
PHYSICISTS (TWO) REQUIRED TO JOINS 
for ation ts and 
t t t f new 
Me\ near oe waits 
t Sut 
Ar t B Grade £650 
I Weist salary d 
lif t is 
\ “ tw 
Gover Royal Marsden Hospit 


1 


PLANT PROTECTION 


LIMITED SUB 


Imre Chen Industri 
I ted salH the pos 
t Guide D t rtoi te at Fe 
t. near Has re, Surr Apr s sh { 
1 k vied t nd pr 
rably som ta A mvo 
z Pests 1 Dis ( These with a 
deer r Na Dip ture 
rs Staff Officer, Plant Pr 
THE LONDON HOSPITAL HAS 
an nour racduate ts Phy Depart 


it The apr t w be to the Basic or 
S grad th xp ace in med 
f ind af R 
al robiems in radto 
therapy alth at he Department's interests are 
t limited to this field The ar 200d oppor 
init exercising ir tive n development 
and soresearch, and technical assistance includes a 
irst SS nstrument workshop Applications 
with the names two referee to the House 
Governor, the London Hospital, Whitechapel, 


THE 


Pure 


zg and General Mathematics (Ass 
Professor A. Keane) I Soh f Mathematics 
prepares students taking uthematics at pass and 
h ir vel int Fa es Arts and Science 
In addition a wmount f math 
matics s aught t st n Merests 
ire cng ind app j The schoo 
yperates a juipped Comp Laboratory 
and the [ also possesses a large tronic 
UTECOM Enghsh t 
DEUCE mact » Aft passing a medica! cxam- 
at the s sf ip ca N he ele { 
1 the St Superannuat Scher cad to 
a max {A 2.184 per 
Subiect to th t of the ¢ t f the | 
versity, | tak ted an t t 
hieher ilt work Pr sors at the Un 
ersity af r xn ths’ study 
lea with full salary fter three vears of service 
wr tw ths after x v s With the appro 
va the I rsity id its bankers, married men 
may purct » home 
The | htt the Chair 
bh t Sydney f ap 
Further t the 
Sct t may t 
Wales, Sr I 
four p 
led Apr 
sity N S 
Ke t New 


UNIVERSITY OF NEW SOUTH WALES 
PROFESSOR OF PURE MATHEMATICS 
The University invites applications for 

appointment to the flauon Chair t 

Mathematics in the School of Math 

Salary £A.4.292 per h 
under the headship f Professor G 

mp ysed he Departn ts of Pure 
matics (Pr ssor to be appointed). Applied 
matics (Professor J. M. Blatt), Mathematica 


cs (Associate Professor J. B. Douglas), and 


June 17, 1961 


AUSTRALIA 


4 


UNIVERSI! 


GOWER 


Y COLLI 


STREET, 


GE HOSPITAI 


NDON, W 


DEPARTMENT OF CLINICAL PATHOLOGY 
kK tant for the Clinica 
Ba tor year the fir 
MI t t aot 
Administr 
UNIVERSITY OF WESTERN 
ONTARIO 
LONDON, CANADA 
R rch As at physics. M.S 
Salary “ x en Research 
c ast t r study « urbulence 
1 the ver 
Ap ations to P D. R. Ha Depa 
ment of Phys 
UN!VERSITY OF GLASGOW 
RESEARCH FELLOWSHIP IN THE 
COMPUTING LABORATORY 
Art t t } for 
R I ‘ i 
ie lctohe Ar 
t Ex th 
aitt Ss 
! t The 
1 expe t han £1 
Xr ree ries), giving the r 
than irce ref h ld be 
10. 1961, with the fey 
mn furt r part lars mi ve 
ROBT. T. HUTCMESGN 
Secretary fl ersity Cow 
CHNICAL ASSISTANT REQUIRED FOR 
ted nedical pplicatioas of 
gh enerey X-ray 
quipment 1 rators “cw 
hospita ar Sutt Applicants 
possess ON Ar ! Physics. 
evel Phys milar slification Appoint- 
ment as (1) TI hn Ir ¢epend- 
ing on ag r (2) Tect 2 
£570 tia ary depend 
qualifications and experier Appl s. with 
the nemes f tw rees t to House 
Governor Roya Marsdcer Fulham 
Road, London, S.W.3. as seon as 


WAL 
| 
ne 
partment of | 
Aberdcen, 
| 
fe 
< 
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INSTITUTE OF CHILD HEALTH 
UNIVERSITY OF LONDON 


Laboratory Technician required for the Neo- 


natal Unit at the Hammersmith Hospital, Ducane 
Road, W.12 Biochemical experience an advan- 
tage. A.I.M_L.T. or equivalent preferred. Salary, 
Senior Technician IH, Whiticy Scales 

Apply to the Secretary, Institute of Child 
Health. the Hospital for Sick Children, Great 
Ormond Street, W.C.1, giving age, experience and 
Quai h.ations. 


TRADE ANNOUNCEMENTS 


Make sure you know about GREY-BLUE 
Simply superb and made for you. 


JENCONS 


Simple, supple, superb GREY-BLUE 


GRANTS & SCHOLARSHIPS 


UNIVERSITY OF MANCHESTER 

RESEARCH STUDENTSHIPS IN SCIENCE 

Applications are invited for the above student- 
ships. normally tenable for three years and of a 
value comparable to that of a DS.I.R. Research 
Studentship. Candidates must hold the degree of 
Bachelor or Master of a British University other 
than Manchester 

Applications should be sent not 
1, 1961, to the Registrar. the University, 
chester 13, fr whom further pari:culars 
forms of application may be obtained 


SUNDERLAND EDUCATION 


AUTHORITY 
TECHNICAL COLLEGE 

Applications are invited for Research Student- 
ships in Applied Electronics and Automatic Con- 
trol Chemistry Civil Engineering Geology 
Metallurgy, Pharmacy, Pharmacology and Applied 
Physics. Candidates should hold a good degree 
or equivalent qualification but undergraduates in 
their final year wil ynsidered Appointments 
will date from September 1, 1961, and will norm- 
ally tenable for two years Successful candi 
dates will be expected to read for higher degrees 
or Membership of the College of Technologists 


ater than July 
Man- 
anc 


om 


be 


he 


The value of the award is £500 per annum but 
a local firm is prepared to supplement one of the 
awards by £200 per annum for a candidate 
specially qualified to work on a problem in 
Applied Electronics 

Further particulars and forms of application 
may be obtained from the Registrar, Technica! 
College, Sunderland, Co. Durham Completed 


applications should be sent to the undersigned 
W. THOMPSON, 
Director of Education 
Education Offices, 
18 John Strect 
Sunderland, 


Co. Durham 


NATURE 
MENTAL HEALTH RESEARCH 
FUND 
TRAVELLING FELLOWSHIP ABROAD FOR 
POSTGRADUATE STUDENTS IN SCIENCES 
BASIC TO PSYCHIATRY 


The Mental Health Research Fund awards 
annually a Travelling Fellowship open to Non 
medical Research Students intending to work in 


a field relevant to mental illness such as Neuro- 
physiology. Neurochemistry, Pharmacology, 
Psychology, Sociology, etc. The Fellowship 
which is additional to the Fellowship open to 
medical students, provides travelling expenses and 
full subsistence in a University or other Depart- 


ment abroad for up to six months Applicants 
should generally be in the first five years after 
taking their B.A. or B.Sc. degree 


of their applications they should submit an essay 
Gength about 5,000 words) on some topic of their 
own choosing with clear relevance to research in 
mental illness Before writing the essay the 
candidate should submit his full title to the 
Secretary for approval, at the address below. The 
final selection will be made by interview com- 
t { with consideration of the andidate’s 
academic record 
| Compieted essays should be sent 
|} together with a brief curriculum 
| Secretary. Research Committee, 
Research Fund, 39 Queen Anne 
| W.1 (Telephone WELbeck 1272) 
} $962. 


in 
vitae, 
Mental 
Street 
before 


triplicate 
to the 
Health 
London 
March | 


UNIVERSITY COLLEGE Of 
| NORTH STAFFORDSHIRE 
| RESE ARCH STUDENTSHIP IN CHEMISTRY 
| Applicants for this Studentship should have a 
| 


good honours degree including chemistry The 
cessful applicant will be expected to read for 
}a higher deeree working on problems related t 
| Cationic Polymerization under Dr. P. H. Plesch 
Supend not less than £400 per annum Applica 
tions from this year’s graduands and from chem 
ists in industry or abroad are welc 

Applicants should send a brief curriculum vitae 
names of two referees to the Registrar, the 
jlege. Keele, Staffs, England, as soon as pos- 
and not later than July 8, 1961 


me 


Co 
| sible 


UNIVERSITY OF NOTTINGHAM 


Application forms from the Registrar, to whom 


they must be returned by July | 


POSTGRADUATE AWARDS 

The University offers one Senior Studentship of 
| £500 per annum for research in Civil, Mechanica 
| Electrical, Mining Engineering, Chemical Engin- 
eering or Metallurgy ; also a number of Student 
| ships _ Scholarships of £330 per annum (£270 
| f livi with parents) for research in Arts, Law 
| Social § Sciences, Education, Pure Science, Agricul! 
|} ture and Horticulture, tenable from October 1, 
| 1961 


In support | June 30, 


| 


| 
} 
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UNIVERSITY COLLEGE OF 
SWANSEA 
POSTGRADUATE RESEARCH STUDENTSHIP 
IN CHEMICAL ENGINEERING 
pom I... are invited from persons expecting 
to graduate with honours in chemistry or chcimica 


| engineering for a postgraduate research student 
ship to study catalytic effects in gas/solid reac- 
tions. The work can form the basis for a Ph.D 
degree. The Studentship will be tenable for thre« 


years in the Department of Chemical Engineering 
under the conditions that apply to D.S.L.R. Re- 
Search Studentships 

Applications, including the name of one referee 
must be received by the Reegistrar, University 
College, Singleton Park, Swansea, not later than 
1961. 


LECTURES AND COURSES 


COUNTY BOROUGH OF 
BOURNEMOUTH 
BOURNEMOUTH MUNICIPAL COLLEGE OF 


TECHNOLOGY AND COMMERCE 
Principal: M. L. Yates, M.A(Com.), M.Sc.Tech., 
Ph.D., M.1.Mech.t 

Full-time and part-time courses are provided in 
Preparation for the following University of 
London External Degrees: BSc. General (Chem 
istry. Physics Biology, Mathematics); B.Sc 
Enginecring (Electrical Mechanical) ; BSc 
Economics (Accountancy, Government, Industry 
and Trade) 

Higher Nationa! Diploma Sandwich Course in 
Mechanica! Engineering ; Institution of Electrica 
Engineers Part II] Examination ; Accountancy 

Provision is made for students’ social and 
athletic interests 

Applications for admission should be addressed 

} to the Principal, from whom any further particu 
lars required may be obtained Telephon: 


| 


| 
| 


| R 


| 


| 


Bournemouth 20844 


UNIVERSITY OF MANCHESTER 
HONOURS DEGREE COURSE IN 
BIOLOGICAL CHEMISTRY 
An honours degrce course in Biological Chem 
istry has recently been instituted in the Faculty of 
Science of the University The course will be of 
three ars’ duration and will provide a broad 
bio hemical training with emphasis on chemistry 

Further information an forms of application 

wr « ea in October, 1962, may be obtained from 

he fessor of Chemistry, the University. Man 


UNIVERSITY OF 
on Refining Proce 
Matcrial Sources will be delivered by Professor 
Passerini (Catania) at 5.30 p.m. on June 23 
it University (Chemistry Theatre), Gower 
Street, W.C Admission free, without ticket 
James Ac Registrar 


LONDON 
and Pet 


LECTURE 


SSCS ochemical Raw 


AND SPECIAL TUBES FOR 


vr. rocus ("Rance 


Pieose address enquiries to 


433 STRAND, LONDON, W.C.2 


X-RAY MICROSCOPES 


) RADIOGRAPHY 


ELECTRON-PHYSICAL INSTRUMENTS LTD. 


Many sizes and 
fusion 


RUBBER & SILICONE RUBBER 


and high standard labor 


ESCO (RUBBER) LTD. 


34/36 Somerford Grove, Leaveon, N.16 


“ESCORUBBER” 


BUNGS 


ties for Tissue Biood Trans- 
work. 


1.5 to 97%, O-18 ; 
GAS and LABELLED COM 


Based on the research of the : 
isotope Department, Weizmann Institute of Science 


Sold by : 


EHOVOTH, ISRAEL 


AAD. 

EA 


Oxygen=17 


YEDA and Development,Co. 


**GURR’S” 


Since 1915 “GURR’S” brand of MIC” 
Reagents has become worid 
If you want this world-famous “i 
and refuse any other. 


rs the Regrsiere rade Mark of 
GEORCE fT. URR LTR. 
COPMCAL Sia. MS and 
pacity | 


Ask for cotalcgues 


GEORGE T. GURR LTD. | 


136-138 NEW KINGS ROAD, 


up to 4.0% O-17 


POUNDS 


All communications regarding advertising 
in NATURE should be addressed to: 
T. G. SCOTT & SON iFD., 
1 Clement's Inn, London, W.C.2 


“tal 
; 
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Special Flameproof 
lsotapes 


For all 
Laboratory 
Flasks 


Energy Regulator 
in Flameproof 
housing 


NATURE 


Battery of Flameproof 
Isomantles on 100 litre 
flasks at F. W. Berk. 


Apart from standard Isomantles, a full range of 
special equipment is available suitable for 
Flameproof areas groups I, II, III (Patent Number 
713768) and accepted by the Authorities. This 
covers all flask sizes, cylindrical, reaction vessels 
with hemispherical basis and columns. Metal 
sheathed mineral insulated heating elements lead 
into Flameproof glands and terminal boxes. The 
element temperature is, of course, kept below the 
ignition point of gas mixtures present; manual 
regulators in Buxton certified enclosures or 
automatic intrinsically safe controls are provided. 


l'ully described in catalogue LM (Glass Plant) and catalogue 
PLT (Metal Vessels)\—do ask for copies. 


ISOPAD 


Visit Stand No. 15 at the Laboratory and 

Materials Exhibition, Royal Horticultural 

Society Hail, London, S.W.1, June 19-22 
1941 


ISOPAD LTD. Barnet-By-Pass, Boreham Wood, Herts 
Phone EL Stree 2817/9 & 3602 


June 17, 1961 

| for glass flasks and columns 

4 

= 
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(if that’s what we can call 
the study of the scientist) 


The scientiss may study histology or marine biology, 
tallurgy or plant pathology. For our part, we stucly 
tist 
nodern Leitz microscope, there is more than th 
ridity, the silk-smooth mechanical movements and the 
lhantly designed optics for which the Leitz name has 
ymatically stood since the middle of the nineteenth 
ury. There is, for example, the convenient grouping 
and positioning of controls to take some of the fatigue 
out of microscopy 
Lenz micros pes are designed by men who not only 
know what the scientist needs but who care whether a 
long spell at the lab. bench can be uring. Small wonder 
that countless thousands of research workers throughout 


the world have already reciprocated by caring about Leitz 


Leitz metallurgical research micro~ 
sope METALLUX equipped for 


incident light phase contrast obser- 


Leuz Pr larising research Leitz ORTHOLUX research mrt pe with 
microscope DIALUX-POL equip- double fluorescence lamp for tranemutted or 
ped for synchronous rotation of 

incident light or both in combination 


pulariser and analyser. vations 


a microscope by 


and skill 


E. LEITZ (INSTRUMENTS) LTD., 30 Mortimer Street, London, W.1 
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4 
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LIGHTWEIGHT CONTAINERS 
WITH 


STRENGTH & RESILIENCE 


This modern packing container 
ensures that you will receive the 
instrument in the same perfect 
condition in which it left the 
factory. 


The packs are especially designed to 
receive our MI2 or MIS5 Series Microscopes, 
and are characterised by lightness of weight, 
unaffected by temperature changes and able 
to withstand the rigours of local or long 
distance transit, features which make them 
particularly suitable for our purpose. 

The illustrations show the manner in 
Container => i which the EXPOL ‘‘Reg’d’’ pack has been 
fully packed = moulded to 2¢commodate individual com- 

ponents which are cushioned firmly and 
safely in position until removed. 


Container closed 


Boxed, labelled and ready for despatch 


COOKE, TROUGHTON & SIMMS LTD - YORK - ENGLAND 
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